REPARE now for an important job in America's busy 
wartime industries—learn mathematics. Mathemat- 
ics is the basic requirement of all mechanical and scien- 
‘and of all business or industry based on 

science. Without this essential knowledge even the most 
capable man is left behind while others forge ahead to 
better jobs, bigger contracts, more money. You need 
mathematics to understand all technical work, to super- 
operations, to improve, speed up and check on your 
work and the work of others. Such basic training is 
quickly recognized today and gladly paid for. It singles 
you out from the crowd and gives you an advantage 
whether it is a matter of a job, a promotion or a contract. 
Now you can learn mathematics by an easy inexpensive 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 
men the fundamentals of this important subject, 


MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a re 
view of arithmetic that gives you all 
special short cuts and trick problems that 
we countless hours of your time and 
make you more valuable to yourself 
and your job. Then these books go 
right into hi 


this volume 
calculation 
and ine 


methods used 
dustry which every 
should know. Fundamental in all 


Mr. Thompson, the author of these 
books, is not an ordinary teacher of 
mathematics. He has had many years 
experience in giving students the kind 
of mathematical training they need in 
practical work. He presents each practi- 
10d and problem in the clearest and 
‘way. He gets right down to the 
ikind of information that you need in your 


their computation 
required in machine 
work, Hundreds of 
other applications 
to technical work, 


ALGEBRA: Starting with si 
ple practical problems, this 
book shows you, step by stei 
how to apply algebraic methods to the 
most complex problems. Shows how to 
(Continued on next page) 
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THOUSANDS of new jobs are calling for trained men! 
Every industry is rapidly expanding to meet the needs of 
our gigantic wartime program. Trained mechanics and tech- 
nicians are in urgent demand. In many lines there are more 


yourself this basic preparation now by this q 
sive home-study method—a complete mathema 
in five volume: 


by J. E. Thompson, 


(continved trom facing cover) 
olve prebleme which are involved in all military and in- 
Hiustrial ‘work, relating to machines, engines, projectiles, S: You will enjoy mastering calculus in this 
See ere eatgthe aad "alia rule, ‘aed'‘teny interesting new way and will fad ie will enable you to 
ther’ practical applications, solve. problems that can be salved in no other way. 
This branch of mathematics deals with rate problems, Tt 
States clearly all needed facts about plane fg- is essential in computation involving objects moving with 
itcles, polygons, etc. Covers all the topics eseential varying rates of speed. It also enables us to find the moat 
afting and evginecring. It deals at length with angles, efcient design for any kind of mechaniam, engine, or mov- 
lrianglea, circles, end the many other geometric fgures that ing vehicle. Typical problems included in this. book 
esle to engineering design. ‘Sheet metal work, so im- the calculation of the velocity with which a man supported 
jortant in airplane construction, st application of by a parachute strikes the ground, the path of « bullet or 
‘principles. ‘So also is the laying out of ship hulls, shell, the work done by expanding gas or steam (which is 
hich is the major activity in ship construction. ‘The prop: applied directly in the derign of rifes and cannon), 
and apheres explained in this volume also These ere but a fow of the hundreds of subjects simplified 
navigation. tnd expleined inthis complete reading course in mathemati 


ows you how to oe tables that [uae oe 
Free Examination Coupon 


xplain their functions. Practically every problem in ma: 
hine work, land surveying, mechanics, astronomy, naviga- 1D. Maxi Waskserd Cos aS ONCE 
New York, N. ¥. 


fon and range nding is solved by methods of trigonometry. 
Send me MATHEMATICS FOR SELF STUDY in 5 vol 


‘hese methods are explained here in the most 
of calculations of height and 

umes. Within 10 days 1 will either return the book 

or send you $2.95 as first payment ond $2.00 per 


ighting of guns 
ion of a ship at sea, the construc- ac sore Paid rerio ered og 
Plus a few cents postage, is 


fications, the cutting of gears, etc., rem 
etc. All necessary tables for making these computations are i you send 38.95 payment in full with this order, 
furnished in this book as they are in all the other volumes er age. Samo return privilege.) 
lof this ser 


in E.E., A.M., Dept. of Mathematics, 


City ond State. 


nd no mon . The cou 95 you the 0 Reterence. 
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U. S. TANK? Yes, indeed! This me- 
chanical monstrosity is one of the a: 
cestors of the M-3’s and M-4’s that 
are now knocking the daylights out of 
Hitler's vaunted Panzer divisions. Ap- 
propriately called “The Skeleton,” it 
was one of many experimental models 
built by our Ordnance exp 
the end of the first World Wai 
ish as it looks today, it marks a stage 
in the patient development work that 
has given us the best tanks in the 
world, See page 120. 
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“Take it easy, Prince; we'll give you 


a run in London tonight 


W's @ short, short way to Tipperary as the Ferry 
‘Command flies today. Ic will be even shorter tomorrow. 

For the hearts and hands now building planes co 
destroy our enemies will be turned co the creation of 
a new and better world, 

If you could only sit down and talk to the men in 
the aviation division of B. F. Goodrich, your imagina- 
tion would be stirred by the miracles which are going 
to take place after this war, 

They'd be able to tell you about the weather five 
miles up and the fight they've been waging co tame it. 
They could tell you hair-raising stories of what ice did 
toplanesbeforeB. F. Goodrich De-Icers weredeveloped. 

They could tell you of a type of brake (called the 
B. F. Goodrich Expander Tube) which does wonders 
stopping the lightning-fast fighter planes we're build- 
ing today, and they'd add, “We think your plane-of- 


Here ore some giant American cargo plan: 
with B. F. Goodrich equipment! 


wets cf 
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tomorrow will have this new kind of smooth-stopping 
brake.” 

They could show you tires used on bombets, like 
the Flying Fortress, that are taller than you are and can 
absorb the 30-ton shock of landing one of these giants. 
You'd recognize the name of these tires from your own 
driving experience, because it's “Silvertow: 

These are only a few of more than 80 natural and 
synthetic rubber products which B. F, Goodrich is 


turning out co hasten the day of vic- 
x 


tory. They'll be here after victory, 
too. . . $0 the airliner you hop for 
Europe will be that much more 
comfortable—that much safer. 


| Gontends scone 


Automobiles 


Giant_Trailer_ Trucks... 


Dim-Out Headlight Hoods 132 
Neglected Puncture Hole: mer 
Adapter for Oversize Tires 134 
Removing Broken-Off Keys 134 
Bottle-Feeding a Motor 134 
Zero-Weather Priming ... 134 
_ 54 
| Leave Vapor Trails.... 55 
Truck Trailers Haul Planes. 62 
Floating Antiaircraft Fortres: 63 
“Sentinel” Liaison Plane. 104 
Underground Plane Factory. 104 
Facts and Ideas 
Wired Rockets Guard Convoys 63 
Power Houses Below the Sea. 67 
Army Command Boats 104 
Nature's “Modern” War 105 
War Drafts Young Scient 107 
| Fighting Explosive Incendi 115 
| 
| Inventions 
Phantom Ships for Convoys........ 76 
Oarlocks Row in Reverse 1 
“Hurry Huts” for Fighters 1 
Stitcher for Surgical Sutures 106 
Direct-Reading Caliper... 4 


Hacksaw Changes Blades Easily... 114 
Magnetic Holder for Welding 


Photogsaphy 


Projecting Black and Whit: 
Plastic Reel for Home Movies 
(Contents continued on page 6) 


i 
fal 


MARCH, 1953 


itt 


Here's @ nner hurrying 


to load +5 50-calibre gums + ** 


a Jot of that copper 
tele- 


i444 it 
(ij it 


phone lines. Now 


shooting a4 winning the wars 


jis 


UT 


That's why We can't build new 
yines right now: T that’s why We're 
aw_—*Please don’ » Long 


eet ETT 


’ 


‘Thanks for all your help and we 


hope you will keep remembering: 


BEL 
L TELEPHONE SYSTEM 


WAR CALLS 
COME FIRST 


Please 
mention Porutal 
we ScreNce Mowruty wh 
jen seriting to ad 
advertisers, 
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A DAY 
HOSPITALIZATION 


Your Hospital 
and Doctor Bills 


SICKNESS or ACCIDENT 


Insure NOW, before it's too 
savings against Hospital ex 
‘amazing offer of safe, dependable coverage 
under America's most popular Hos- 

pitalization Plan. Family or individ- 
ligible. No Medical Examino- 


‘any Doctor's care. YOUR EX- 
PENSES WILL BE PAID exactly 
8 Policy specifies. WAR cov- 


NORTH AMERICAN MUTUAL INSURANCE CO. 
Dept. PS3-3, Wilmington, Del. 

Please send me, without obligation, details about 
“Je A Day Hospitalization Insurance Pion”. 
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“THAT NEW MAN 
CERTAINLY “CATCHES 
ON’ QUICKLY!” 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


FOR 


HELPING TO TRAIN AMERICANS 


BOX 7646-K, SCRANTON, PENNA, 
the course before which I have marked X: 
‘TECH! 


DA Brite 
Hl Ale Conditioning 


‘Without cost or obligation, please send me booklet and full particulars about 


« EMPLOYERS are quick to notice 
when a new employee “knows his 
business"—when he is obviously an 
I.C.S.-trained man, who under- 
stands what makes the wheels go 
round! 


* Such men get off to a good start 
—and are most likely to really “go 
places.” (That's true, too, if they 
enter the Armed Forces—where 
trained men get higher rating, 
higher pay, and more interesting 
assignments!) 


* Would YOU like to become a 
trained man—in a few months time, 
at the cost of a few dollars a week? 
Then mail this coupon, and learn 
how an I. C. S. Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 
for a successful career! 


© The worth of I. C. S. training is 
proved by 51 years of service to 
nearly five million ambitious men— 
thousands of whom are today top- 
flight leaders in business and indus- 
try! For complete information, mail 
this coupon today! 


SPECIAL 
TUITION RATES 
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YOUR GREATEST 
OPPORTUNITY! 


VIATION offers you unlimited 

opportunities to serve your coun- 

try and assures you a bright and 
successful peacetime future! 

Prepare now! Study aviation! Ask 
your local airport authorities about 
getting mechanical training. When 
peacetime comes, see your Piper 
Dealer and take flight instruction. 
You can learn to fly with as little as 
8 hours of dual instruction in the 
famous Piper Cub Trainer, whether 
you're 16 or 60! 


Send Today for Your 
"HOW TO FLY” Booklet! 


Prepared by a certifi- 
cated flight instructor. 
Clearly explains basic 
flight. principles. Se 
0c for booklet and 
Piper catalog to cover 
postage-handling. 

TEACHERS (Grades 7-12). Write for ne 


Teacher's 
tion Mat 


helpful 
it of Junior Aviation Instruc- 
. Send $1 bill or check. 


& PIPER 


~ AIRCRAFT CORPORATION 
Dept. PS33 * Lock Haven, Penna. 
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The successful man DOES today what the failure 
INTENDS to do tomorrow. Mail this coupon NOW! 


we CAN TEACH YOU! INTERNATIONAL CORRESPONDENCE SCHOOLS 


Our aim is to explain every- 
thing so clearly that the sub- Bex 7645-K, Scranton, |Pe 


ject ismade easy to understand, Please send complete information on following subject: 
‘easy to remember, and the 

principles are easy to apply. (Write above Technical, Business or General Educational Subject 
© Spasill seriiie endl atte {n'tenich you are interested.) 
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student who may need extra Address 
help in order to unde: chy 
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Extra Money 
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ice, soldiers, sailors, 
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interesting duties, MU 

prepares for good Radio job 
Over 1,700 service men 
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p end my 61-page book, RICH 
DIO. It many fascinating types of 
ow N.R.L, trains you at home in spare time, 
explains the unique training 
method which I have developed 
and perfected during my 28 years 

of teaching Radio, 
You'll see why my thorough, 


practical L 
way to good 
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ay for hundreds of 
even if you never 
, this Sample Les- 
th having, It is a real 
to the wonders and 
portunities of Radio. 1 will 
nd it to you with bligation, 
MAIL THE COU 


advertisers, 


POPULAR SCIENCE 


at Hom 


Many Beginners Quickly Learn to Make 
$5, $10 a Week Extra in Spare Time 
Many NIE, Students make extra, money fixing Radios te 

SuiEErs het ell how to de it 

roa tales you ate 
guinea erage 
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fore ou finish ta 
pert 
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Publis ASiaross Systems, Photocelis; High Pidelisy Circuits, ete 


Big Demand Now for Trained Radio Technicians, 

Right now, probably in your own neighborhood, there’ 
room for more spare and full time Radio Technicians. Many 
Hoare ‘ime echniciana are, stepping into FULL tne, Radio 
ibs, or are starting thelr own shops and making $30, $40, 


jobs 
tor 
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Radios when I was on 
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and a half, and have made an average of 
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JERRY, 137 K et, Denver, 
ado. 
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A. J. FROEHNER, 300 W. ‘Texas Ave., 
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“RL training 18 certainly coming in 
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ress omitted for military reasons.) 


Chief Operator Broadcasting Station 
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tained my Radio Broadcast Operator's 


icense and immediately jolned Station 
WMPC where I am now Chief Operator,”" 


s este dundee SARE 
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but if you want to see a real 


HE-MAN BODY... 


WEAT do people say when they see you on 
the beach? Then you show what you 
REALLY are—a HE-MAN ora weakling! Do girls’ eyes give you the 
silent “ha-ha”? Or can you FEEL their admiring glances? 

‘And don’t think clothes can cover a flat chest, skinny arms, pipestem 
legs EITHER! People KNOW when a man's got a puny build like, 
Caspar Milquetoast—or when his personality glows with smashing 
strength, rippling muscles, tireless energy! A fellow like that is 
BOUND to be the life of the party! Do YOU want to be that kind of 
aman? Then listen to THIS— 


In Just 15 Minutes a Day I'll Prove I Can 
Make YOU a New Man Too! (4ué Giz 


‘That's what I said—15 minutes a day! That's all I need to PROVE 
—regardless of how old or young you are, or how ashamed you may 
be of your present physique—that I can give you a body men envy and 
women admire. Biceps that can dish it out, and a 
muscle-ridged stomach that can take it. A full, deep 
barrel-chest. Legs that never tire. A tough, sinewy 
back. An all-around physique that can laugh at ANY 
kind of rough going. 

Today, a wave of FITNESS is surging over America! 
Suppose YOU are called to the colors! Will your body 
be the laughing-stock of the company or will it com- 
mand the envy of your buddies! Why RIGHT NOW 
many soldiers and sailors in active service are using my 
methods. They know that a MAN’S body means “eas- 
ier going”, more fun and quicker promotion! 


Would You Believe 
1 Was Once a 97-Ib. Weakling? 


Yes, I, was—a miserable 97-pound bag of skin and bones! 
But you'd never believe it to look at me now, would you? 
Through my discovery of “Dynamic T changed my- 
self into “The World's Most Perfectly Developed Man.” I'm 
LIVING PROOF of the miracles “Dynamic Tension” can 
perform—right in the privacy of your own home! NOW—will 
you give my method 15 minutes a day to get the kind of 
HE-MAN build you have always longed to have? 


My FREE BOOK “*<sc°strezecs"" TELLS HOW! 


Just a postage stamp will bring you your copy of 
Tey famous book, “Everlasting esith and 
Strength” absclately free, No wonder neatly 
2.00000" men have sent for this big 4e-page Ws 
Hory of “Dynamic Tension"—illusuated wih | Oe 
= 


‘My muscles are bulging, 
teat tik 


action photos of myself and some of my pi 
You'll not only read about my secret of 
namic Tension"—but you SEE PROOF of 
CHARLES ATLAS, Dept. 13, 115 East 23rd 
Street, New York, N. ¥. 
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One has only 
tostudy the 
news about 
business expansions, war production, new taxes 
and regulations to see that wherever business is 
busy accountants are busy, For remember: this 
is the profession back of the financialsuccess and 
progress of all other enterprises. And account- 
ancy incomes of $2,000 ‘to $5,000, or more, 
yearly, certainly aren't earnings to be dis- 
missed lightly! 


‘WHAT ARE MY OPPORTUNITIES? 


Frankly, they are important ones—and numer- 
ous. ining Opportunities as bookkeeper, 
cost clerk, billing clerk, time clerk. Advanced 
‘opportunities to serve in big and small business 
firms; advising on finance, analyzing costs, 
helping to shape policies.’ Opportunities to 
peur in the Governmental accounting jobs 
it are opening up more and more. Oppor- 
tunities in private practice, asa cost consultant 
or C.P.A. 


‘THE BEST ANSWER OF ALL 


‘These are {acts that invite your thorough investiga- 
tion as to what LaSalle Training for this profession of 
many opportunities has in store for you. 

‘Complete information—a survey covering this sub- 
ject from different angles—is what you should have 
now, before making any final decision. You'll find it 
jn this 48-page book. And it is aptly titled “The Pro- 
feasion That Pays" for, as the oficial Yournal of 

has pointed out: “If there be 
fSonin which us ‘average compensation is higher, 
ii'noc known to un" Sd you taly ee in eareast 
—and willing to study seriously—fill in and mail the 
coupon for your copy today, Your future may lie 
inside its pagest 


LASALLE extension university 


A Correspondence Institution 
Chicago, Il. 
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Coming Next Month 


WELDING IS A WAR BABY that came along 
just in time to carry a big share of the arms- 
production load. Maybe you know all about 
welding already. If not, you'll be interested in 
an article that explains how the man (or 
woman) in the mask is putting new strength 
into our sinews of war. 


AMERICAN BOYS just out of flying school 
are meeting the seasoned pilots of the Axis 
air forces and knocking them out of the sky. 
What makes our relatively inexperienced flyers 
a match for their battle-hardened adversaries? 
You'll understand after you read about the 
rigorous training that prepares our airmen to 
enter the arena of acrial warfare. 


BE A BOMBARDIER! Even if you can't 
actually ride the nose of a B-17, you can get 
some of the thrill by playing the “Bombsight’ 
game. You build your own bomber—a mini 
ture plane with a real bombsight that shows 
you when to release your “eggs” to score a 
“considered sunk” on a model Jap warship. 


SHARPSHOOTERS OF THE SKY are the 
men who man the machine guns of our war- 
planes. Americans are good shots by tradition, 
and our boys have proved apt pupils in the 
highly specialized art of winging enemy planes 
from a skyrocketing turret or gun position. Fol- 
low them through the training course that gives 
them their deadly skill. 


AFTER YOU HAVE READ “First Steps in 
Electronics,” on page HW 50 in this issue, 
you'll be ready and anxious to read the second 
article of this informative series. The April 
installment will describe the application of 
electronics to radio, explaining how electrons 
are harnessed to create the magic of modern 
communication and entertainment, 


TAKE CARE OF YOUR CLOTHES! It's go- 
ing to get harder and harder to buy new ones. 
In order to get maximum mileage out of the gar- 
ments you have, you must give them proper 
care. Timely repairs and alterations, too, will 
add months of wear. An article filled with 
practical suggestions helps you take that stitch 
in time. 


POPULAR SCIENCE 


ELECTRICIANS 


and those who want 


AMAZING 3 VOLUME 
ELECTRICAL ENCYCLOPEDIA 


FREE 7 DAY TRIAL 


Here at last ! What every Elec- 
an, service man, radio man, 
main’ nce man, in fact 


3 B I G vo LU M ES man interested in Electric 
has long needed! 

1200 PAGES AUTHORITATIVE. PRACTICAL— 

-2000 PICTURES and DIAGRAMS prepared by experts. Used regularly on 


the job by hundreds of Electricians, 


on x 11 in. Over 2000 subjects. A service men, Jio men, air cadets, 
ainly indexed so you can QUICKLY chinlente; rataterinnise rien 
LOGATE: acy, anblect. Handecmaly COMPLETE. Covers ever 
bound in Harvard Red and Gold, SST ape aA fe 
and D.C. Motors, generators, electron- 
ics, automotive electricity, refrigera- 
i Answers your electrical 
FREE WITH SEE THEM s ly, clearly, completely. 
RISK FREE 2: Radio, Television. 
ENCYCLOPEDIA Send for your set today. You will be 
: | You don't have toriska proud to own them and will find them 
One. year of personal technical penny. To get your set One of your most prized posses- 
advice included with this set.  Fromptly, just mail coupon _ sions. If I'm wrong and you don't 
This means you can write to Examine books 7 days risk find them all I claim them to be, 
Coyne and receive advice from free. Mail coupon now. — then return them within 7 days, 
our staff of instructors at no 


, e —_— mene 
charge for a period of one year, {'~ W1e: LEWIS, Press COYNE ELECTRICAL SCHOOL 
should you desire special infor- 1 $00 South Pauling Street, Dept. 33-RB, Chicago, I. 

i Send me the big NEW EDITION of the Cayue Electrical Reference and Ine 
mation on any electrical or radio gction Emcyciopetin Within days afver sewing the mee, Tete 
subject. i Send soa $3, and $8.68 a month until advertived price of $13.98, 

This service is included atno f ® vy the shipping charges 
extra charge for one year after 1 Nays 
you purchase this set. H 
ADDRESS, 


city. 


OCCUPATION 
sa. 
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Two “Pipe Up” on 
Air Piped Down 


‘Have just finished reading in your January 
issue the idea that A. H. W. of Phoenix, Ariz., 
dreamed up for using 
light Pikes Peak air to 
fill balloons and dirigi- 
bles. It reminds me of 


WEY, MOUNTAIN. AIR 
PRODUCES YOOEL ING 
HILLBILLIES 30 PIPE 


Bownt | Y a fellow up here who, 
&S in order to spare him- 
tee self the expense of the 


antifreeze he needed for 
the cooling system of 
his car, rowed several 
miles out into Lake 
Michigan to get someof 
“that blue water that 
never freezes.”—T. E. 
W., Manitowoc, Wis. 


A. H, W's notion of piping Pikes Peak air 
down the side of the mountain for use in 
dirigibles is impractical. But it does give me 
an idea. Why not run a lot of pipe lines down 
into our cities and smoky industrial centers 
and let the hard-working people there enjoy 
the benefits of the healthful and invigorating 
mountain air? For many years I have been a 
reader of your magazine which has supplied 
me with much interesting information, the 
value of which far exceeds the cost of the 
magazine.—E. G., Brooklyn, N. ¥. 


One Thing We Won't Stand 
For Is a Slipshod Answer 


Reruyina to R. P. 8. of Bakersfield, Cali- 
fornia, here is the answer to his bouncin; 
ball problem. He states that the ball wi 
dropped from a height of 16 feet, rebounded 
half that distance, and continued to rebound 
half the distance of each preceding drop. 
‘Treating the problem as a purely theoretical 
case, the ball would travel a total of 48 feet. 
In an actual experiment the ball would cease 
to rebound after only 12 or 14 bounces, or 
when the distance of rebound and the com- 
pression of the ball against the ground be- 
came approximately equal. The actual cal- 
culations for this experiment indicate that 
on the twentieth bounce, the ball would rise 
.0000152587890625 of a foot from the ground. 


If the original drop of the exact center of the 
ball was precisely 16 feet, then in 20 rebounds 
the ball would travel 47.999969482421875 feet. 
—G. K. C,, Ganado, Ariz. 


They’re Working For the 
Old Man With the Beard 


In “Reapers Sav" of your December issue T 
found a letter from T. F. of Beaver Dam, 
Wisconsin, who owns a garage with his 
brother. He asks for suggestions on how 
they can inerease their income now that the 
war has left them only an occasional job of 
repair work to do, Here is the answer. ‘The 
U. 8. Civil Service is employing plenty of 
garage men and mechanics as inspectors of 
motor vehicles. The base pay is $2,000 a year. 
In the plant where I work are nearly 80 
former garage men who have closed their 
shops, and are now working for Uncle Sam 
for the duration.—H. O, W., Detroit, Mich, 


P.S.M. Herewith Takes 
Another Modest Bow 


As rnesivent of the New Jersey Mineralogi- 
cal Society I am happy to tell you that I 
think your magazine is deserving of a lot of 
commendation for its excellence. I have been 
a reader of the magazine for many years and 
have often felt you should be advised that it 
makes the best scientific presentations of 
them all. I am particularly pleased to see 
that you always have a fine article on min- 
erals, and that it is presented in such a sim- 
ple, accurate and interesting manner. This 
has been mentioned particularly by many 
members of our society. Again, congratula- 
tions, and may you continue your fine work, 
—Joseph D'Agostino, Plainfield, N. J. 


A Beef That We Haven’t Got 
Enough Meat in Our Problems 


‘Tue macazine continues to be swell, but my 
beef is directed at the readers who contribute 
to this department. What's happened to the 
fine series of problems 
that they were turning 
in a few months back 
—particularly those 
that are of real value 
toa workshop nut who 
needs that kind of wit 
sharpening to improve 
his layout and design 
technique? Let's have 
some more that are 
really worthwhile—G. 
L, Denver, Col. 


POPULAR SCIENCE 


This is the way to win a battle in the desert 


Libya and North Africa made it clearer than ever: 
‘THIS 18 A WAR OF SUPPLY. 

In 1918, an American soldier could be equipped 
and maintained on 5 tons of supplies each year. 

But today, for every soldier sent abroad, 1014 
tone of shipping space must be provided for 
equipment alone. And it takes an additional 18 
tons of shipping to supply a single soldier for a 
year! 

Supply is a matter of ships. 

And ships need electricity. 

Vast quantities of electric power, for a thou- 
sand vital tasks that must be done to take a 
convoy Safely across the seas... 

Electricity to steer the vessels and operate the 
radios and signal lights. 

Electricity to detect the approach of enemy 
subs and planes, to sound the alarm, to organize 
the defense, 

Electricity to power great cargo winches, and 
delicate navigating instruments. 

Electricity to make magnetic mines harmless, 
to provide invisible “black light” for reading 
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charts at night. Electricity to keep food fresh, to 
cook it, to ventilate the ships, to provide com- 
fort for the crews. 

Electricity in every freighter, every tanker, every 
Navy escort vessel—to help win the war of supply! 

We of Westinghouse take tremendous pride in 
building so much of the electrical equipment, so 
many of the great turbines and gears and electric 
drives, for the ships of America’s Navy and 
Merchant Marine. 

Into every piece of that equipment go all our 
“know-how,” all our skill, all our determination 
to do our share in this war—and if possible, a 
little more. 

Westinghouse Electric & Manufacturing Com- 
pany, Pittsburgh, Pennsylvania, 


Westinghouse 


PLANTS IN 25 CITIES—OFFICES EVERYWHERE 


‘Tune in the Westinghouse Program starring John Charles Thomas 
—NBC Network, Sunday, 230 P, M., Eastern War Time, 
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SPRAYBERRY 


RADIO TRAINING 


includes 


FULL EQUIPMENT 


Experience Easily Acquired 


You Do Practice- 
& 4 Siving Experiments 
Many Special Features « 
ALL Designed. to. Hel 
Make Fast Progress. 
SPRAYBERRY Training 
starts right at the beginning 
of Radio. ... unfolds each 
subject In’a simplified, ‘logi- 
Cal, understandable ‘style 
You easily learn Television, 
Frequency Modulation, 


Signal ‘Tracing, Mobile 
Radio (Auto-Tank), Aviation, Radio, Elec 
tronies, “Puesimile Radio, Radio Set ' Repair 


fand Installation work, 


Training Prapores, You for @ 
Bus if four Own .. . oF 


FULL RADIO SET 
Good ‘Radio. J EL 


‘The important and fascinat- 
ing eld of Radio offers many 
opportunities to the man. who 
wants to get ahead, My Train- 
ing will help you’ win quick 
promotion in the Army or Navy 
ee Will Gt you for a. bright 
Givilian career. SPRAYBERRY 
Methods are thorough and prac- 
‘teal, Your Training will not Interfere with your present duties. 


You Get a Dual-Purpose Radio Set 


I supply you with Radio Parts which you use to gain 
pre-experience In Repair work. These same Parts 
re used as a Modern Signal Generator and for 

Signal Tracing, ete. You'll find my 

Course and Equipment fully de- 

scribed tn the catalog offered below. 
No Previous Experience Needed 

It makes no difference what your 

education has been. I ean Mt you 


quickly "for a “good-paying Ri 
Job. T make it easy for you to grasp 
Radio principles’ and 

them, Your success is my full. re- 


sponsibility. 


Earn While You Learn 


My BUSINESS BUILDERS show 
you how to put your equipment to 
‘etual use in handling Money-mak- 
Ing Radio Service Jobs shortly after 
you begin Training. 


THE SPRAYBERRY COURSE IS SOLD 
UNDER MONEY-BACK AGREEMENT 


RUSH ‘COUPON jor BIG FREE BOOK 


This Puzzler Will Have You 
Going ‘Round in Circles 


Here is one of my favorite problems which 
I think some of your readers might be ititer- 
ested in trying to figure out. You start with 

two circles, the ra- 
dius of one being ex- 
actly twice that of 
the other, Now if 
you place the two 
circles together as 
shown in diagram at 
left and roll the 
smaller circle around 
the outer circumfer- 
ence of the larger 
circle, how many ro- 
tations on its own 
axis will the smaller 
circle make in com- 
pleting one full trip. Now if you place the 
smaller circle inside the larger, and roll it 
around the inner circumference until it com- 
pletes one full trip, how many rotations on its 
own axis will it make this time? I'm only 16 
years old—but I don’t think your readers are 
going to find this problem too easy. Inci- 
dentally, A. W. H. of Phoenix, Ariz., certainty 
appears to have forgotten his physics or he 
‘would remember that a balloon filled with 
thin high-altitude air would very quick col- 
lapse when it was brought down to sea level. 
—E. A. B., Floral Park, N. ¥. 


We're Happy To Give Credit 
Where Credit is Due 


Ox PAGE 99 of your December issue, you 
carried a short article on the Bantam B-24 
Bomber, a dummy plane only one-third 
actual size, yet complete in every detail ex- 
cept for engines. You stated that this plane 
is being manufactured in the Douglas Air- 


I || craft Company's training school at Tulsa, 
| SPRAYBERRY ACADEMY OF RADIO || Oklahoma, for the purpose of instructing 
f tees tenn || Workers in the manufacture and repair of 
enone ee xe || this training program has been instituted 
a 
| NBY ARABI PE COPY Of “HOW TO |) not by the Douglas Company but by the 
1 || Tulsa Public Schools Vocational Educational 
[ate Ase. || Department. The training, however, is being 
| Pecan, 1| conducted to meet the standards of the Doug- 
1 2 || las Aircraft Company.—R. B. McHenry, Di- 
1 oy, an State || rector of Industrial and Adult Education, 
L ‘iaii‘in envelope or paste on enmy postcard) Tulsa, Okla. 
20 ——~Please mention Porutan Scrence Monraty when writing to advertises. POPULAR SCIENCE 


INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven- 
tion, Why? Bk manufacturers everywhere presently engaged 
in War production ure looking abead to the future by buying up 
patent rights now, so they will have new and attractive items to 
make and sell for civilian consumption as soon as the war is over. 
‘This 1s what happened during and after the last war. Hence, the 
smart thing for you to do is to look ahead to the future too. Protect 
your invention by applying for a patent now, so you will be in 
position to cash in on an outright sale, or on the royalties your 
Invention will bring. 


Patent Guide Shows What To Do 


important 
ly ask. It tells 
to apply 


mntable before filing fees need 
wes costs involved and a practical way these can be 
paid as'the application . It tells how some Inventors se 

red financial b y simple inventions have proved 


Why You Need Expert Assistance 


‘The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your Invention which are Patentable. But 
these features must be legally and concisely set forth in the form of 


Omics advises tte inventor's cupape's competent Reeicteted rateot Over 100 
Attorgeys We matain Mee stut™carefui tale eee : 
Paste pon Wellmvs bass uatving Ievaaians Revs Mane ae Pons Mlustvations 


Take First Step Now 


wiles aio Fre a Res CLARENCE A.OBRIEN 


‘will enable you at once to 


Se eee ond HARVEY B. JACOBSON 


(CLARENCE A. O'BRIEN and HARVEY B. JACOBSON 
Registered Patent Attorneys betore the United States Patent Office 
32-C Adams Building, Washington, D. C. 

Please, send me your 48-Page “Patent Guide for the In- 


Yentor’"sna your specially prepared “Hecord of Invention" 
Torm PREE. "This request docs hot obligate Ine 


an be costly. 
an envelope, 


ih CLMENRE | ‘A O'BRIEN 


HARVEY B. JACOBSON 

“Werthy of Your Trust” 

32-€ Adams Building 
Washington, D. C. 


Address. . ‘i ORO 


FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 


city 
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REPAIR ANY 


MAKE CAR - 
fase 


Helps EVERY Me- 


aree38 theovan tat Ass ; 
ars (035 through 19421 Bovines: hay 
‘American “to Selle vee, Overdsve. Fhuld 
—Bontam Lincoln Coupling! 
Asburn" Uncain 150 FACTORY BOOKS IH ONE! 
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siercury at 
Cadillac Nosh 
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Shrystor’ — Sverfond nd 
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Be'Soie Flee Arrow oresgs 
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Ford. Pontiac fe do the Job. 
Grohon so AUTO MECHANICS, INSTRUC- 
HudtonStudaboter TORS AN STUDENTS: 
Hupmobile Torropiane J This ts the tactory them ran 
tofoyettes Willys tal used by te GPa 
And major data needed tom ane 
Service 405 models of tru : for training 
Hens 0 00 Vian 
Up ana Repalr’s Over sof] SEND NO MONEY 
Phare, Tables sore an | Simply out en 
$00" Photos. Drawings: ut 
Bingramne ver Woo Ste 
Paste Blue str inches 3 
Fablshe by roi SP toreen naa 
sPrecEsamlsaiion, 


bed Late DEPT., Desk 23, 572 Madison Ave., New York, N.Y. 

ea arcs tae a 
Mako Pe Caml SE ive | 
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Name_ AGE. 


ory, STATE 
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| Dad Gets His Orders on 
| Holding the Home Front 


My son, Roy, is at present in the Army, and 
therefore not in a position to answer the in- 
quiry that you recently sent to him, How- 

ever, his most spe- 

cific request just be- 
Rie ones He An eal fore leaving was that 
‘Soon we take good care of 
inthe Seavicee™ every copy of P.S.M., 
and that under no 
circumstances are we 
to allow the subscrip- 
tion to expire.—F, C, 
U., Muncie, Ind. 


Thanks, F. 0, U. 
Roy's letter made ws 
feel mighty proud. 
We would appreciate 
it 4f you'd tell him that we, too, are looking 
forward to his enjoying those ‘back copies. 
—Ed. 


Credit the Italians. They 
Always Come to a Fast Stop 


In “Reapers Sax” of your January issue 
you published a letter from W. ¥. of Hayden, 
Arizona, who outlined his idea for an air- 
plane propeller whose pitch could be reversed 
to bring the plane to a quick stop. In this 
connection, I think you might be interested 
to know that back in 1939 the Italians car- 
ried out extensive experiments on seaplanes 
with just such a propeller. As soon as the 
plane touched the water, the propeller pitch 
‘was reversed and the plane came to a stop 
almost immediately. Credit for the invention, 
however, should not go to the Italians, for the 
idea originated in this country.—J. R. D. 


But What if a Dog Just Doesn’t 
Like to Keep House? 


Do vou mean to infer by your statement in 
Un-Natural History of the October issue that 
a dog does not know why he turns around 
several times before he lies down? How 
idiosyncratic of you! It is entirely obvious, 
and common sense will tell you, that he turns 
around to make his bed and to pat it to suit 
his shape, just as a woman makes and pats a 
bed.—A. H. T., North Platte, Neb. 
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Get Ahead Faster in 


m= VY] fe) 


COMMUNICATIONS « CODE « ELECTRONICS 


BY THE PRACTICAL DeFOREST’S 
TRAINING THREE-WAY METHOD 


You" wil give you further detals. 


IF YOU ARE NOT SUBJECT TO MILITARY SERVICE: ‘irevare 59 Beeee 
ect oe it 


ou in industry. Get Into the 
fold. Enjoy pleasant work and 
women. beYorests 


THREE -WAY METHOD MEI iancinating Radi 


for Better Training [mEEean eure 


k designed 
nt Service will help you to make your stare, Write for detaia. 


DeForest’s Training Enables You to Learn RADIO Faster 
. Easier ... with the Aid of MOTION PICTURES ff 
—Z£S in Your Own Home ~*~ 


Training furnishes you with a 16 mm, moti 
Touned to you far study Yo 


‘now ie fy one of the 
"iipractical . ., effective 


DeFOREST'S TRAINING, INC. 
Qecuples and owns this mod. 
‘llvequipped building 
and. laboratory in 
tious" men and 
n are also securing Resi 


wp DeFOREST’S TRAINING, INC. 


2535 North Ashland Avenue, Dept. H., Chie: 


1 
1 

1 

Please send me free illustrated book entitled ‘Victory for You" ! 
in Radio. ‘No obligation, of course 1 
| 

1 

1 
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Every MILITARY COMMANDER should have a psychiatrist on 
his staff, according to Dr. Emilio Mira,,of the University of 
Buenos ‘Aires. Under the terrific strain of seemingly unending 
battles that seldom gives them a chance to rest, Dr. Mira say 
military leaders are very apt to push themselves far past the limi 
of their nervous endurance. The result may be a bad emotional 
crack-up symptomized by smoldering resentment, drunkenness, or 
sudden explosive behavior. To prevent this dangerous situation, 
Dr. Mira has devised a simple 10-minute test called a Myokinetic 
Psychodiagnosis by which, he says, an officer's mental and emo- 
tional fitness can be precisely determined at any given moment. 


PR. VENTION OF SABOTAGE is no longer exclusively the happy 

hunting ground of Edgar Hoover's ever-alert agents. Mechanical 
“detectives” are now ferreting out trouble spots in power-generat- 
ing equipment and are saving machines from breakdowns which 
might seriously hamper production. One of these instruments 
recently gave warning of unusual vibration in a generator shaft. 
Inspection revealed an incipient crack which, if it had been neg- 
lected, would have crippled the plant for weeks. 


oA. URGICAL DRESSING for wounds and burns that looks 
like wax paper, but which carries a germicidal Sunday punch in its 
30 to 50-percent content of sulfadiazine, has been developed by 
Dr. Kenneth Pickrell of Johns Hopkins. In the treatment of 
burns, the sulfa drug film is placed over the scorched area, and 
on top of that is applied a smooth, firm-pressure gauze dressing. 
New skin usually begins to form after three to five days. Most 
unusual feature of the treatment, however, is that the sulfa film is 
translucent, which allows the surgeon to inspect the burn with- 
out removing the film, 


—: THE MANY FREAK ACCIDENTS that the war has produced 
to date, the leading candidate for believe-it-or-not honors took 
place when a British aviation student fell out of a training plane 
at 500 feet. He appeared to be on his way to oblivion when 
suddenly something struck him on the head. Snatching at it 
frantically, he found himself clutching the tail of his plane. He 
climbed aboard and landed unhurt. 


eo, PECIALIZATION IN WAR has now reached an all-time high 
‘h the announcement that a new type of diet for aviators has 
eliminated a major source of aviation accidents. A Canadian 
company confirms the premise by revealing that highly nutritious 
lunches for its employees have resulted in increased production. 
England adds to the evidence with the statement that a special 
diet for nursing babies and pregnant women has reduced infant 
mortality 20 percent. 
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HOW TO GET INTO AVIATION=NOW 


by C. S. (Casey) Jones 


No. 4 in a series of advertisements describing the free training and opportuni~ 
ties now available in aviation. Addressed to the thousands of men and women 
who wish to prepare themselves for war service in this key industry. 


One of the most interesting 
opportunities in aviation, and 
whichprovidesimmediateem- 
ployment, is offered by the 
War Training Program of the 
Civil Service Commission. 

If you are 17 or over, a 
U.S. Citizen, are physically 
able to work, and have two 
years’ high school or equiva- 
lent, you may apply for one 
of the many jobs now open 
to civilians as employees of 
the War Department, in aviation. 

‘Under a continuing program, the Civil Service 
Commission is accepting applications from both 
men and women who meet above requirements. 
‘Men classified 1-A, or persons now employed at 
their highest skills’in defense industries, are not 
eligible. 

Upon passing the aptitude tests, you are given 
three months’ special training in an accredited 
‘aeronautics school, and receive pay for this period 
of $100 per month. You are assigned to one of five 
courses: Aircraft Instruments, Aircraft Electrical 


Installations, Aircraft Sheet Metal Fabrication, Air- 
craft Propellers and Hydraulics or Aircraft Engines. 

After completing the training period success- 
fully, you are employed at a United States Air De- 
pot, at base pay of $125 per month for 40-hour 
‘week, with 50% increased rate for overtime. You 
are ~nployed by the Department of War, but not 
in the Army. 

After taking up your duties, you will find ample 
opportunities for advancement and increased pay 
in your trade, depending upon your experience and 
abilities. 

For further information, write or call at the U.S. 


Air Depot, Rome, N. Y., or N.Y. State Education 
Dept, War Traini 

Program, 20 West 44th ar Ore 
Street, New York City, President 


ACADEMY of AERONAUTICS, La Guardia Field, N. Y.C, 
(Awarded Efficiency Banner of First District Army Air Force) 
Casey JonEs SCHOOL OF AERONAUTICS, Newark, N. J. 
Engineering and Design courses still open for private enroll 
ment to qualified applicants. Mechanics courses devoted 
exclusively to military and government contract training, 
Training the Key Men of Tomorrow in Aviation 
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Ball, BB-9441 Pleasant, Chicago, 


SER the Highlands of Louisiana where 
tinier brings no idle acres. Choice cute 
niet bring no ale actes. Caice 


Bell Parm Land Corporation, 
Kong bldg, Kansas ity, Mo. 


Se area ane ‘ABS, veal White, River. walmproved 
ity lan iow, 2, mr 
wa ant Cieratare’ isbare” 
Grotaman Hide. Kansas City. Kans. 


BE TAWN Ornament pattems 2. Oller 
pattern ‘Patch: Dutch eis, 
parc bo, Bibwie, bull terrier” Mexfenn 


Bench Biss dar. penguin, ower 
fercach Stor ase’ 2s'Novelty pats 
oe Al, #2" Zuut sive patterns $100 


"guide Siotner, Hox 38I-Bi, Belinatin, 


Eke ie Be money makers. De 
“ails free. H. ‘Tooker, 630-B Chestnut, 
Mamullton, ‘Onie 


FORMULAS 
mia 


ee 
Ridae, Hl 
iio SURE winners forma pook, Nope 

money inakers, Send 300 Mer 
cadise Mart Chieago. 


VARILLA davos, 0c gale: formula, 6.00, 
39 Buelld, Detrolt 


CERT Heckiaien: Ey 
ee 
a | 
Estalog 3.-C. Larmor Go. 180 No. Wacker 
Drive, Chicago, Il.. Dept, 180-8, "__ 
Cytatoas Fue 
ne 
BERENS rr uate Ogt ts 
Beer OW ar 
HOE ey Att oct 


FUR FARMING 


‘GRLANDO, Florida. § acres on main Righ- 
‘way? good fruit aid veyetable land easy 

termi free booklet.” Department X, Box 

W044, Orlando, Florida. 

‘Florida, jand, 50,00. $8.00 


TEN acres 
ty $5.00 monthly, Re W. Stewait, Lae 


FIELDGTASSES TELESCOPES 
Ascbacores 
TERI ogee 

gag 
Bey oes ones aie ores 
nigg chee? ais te 
es aac ei orn 


lel 


avin, Bints sentson.Feaieat Selitent Gifts 
= Ba5 "rift 


“Aven. New York, 


aS 

ee ees 
soar aiei path 
ated: |. Rasmussel, Box 24, 


MICROSCOPES! Research — | 
gee ean ig ayes, Reto 
siesguanee, iit" Chanibers St 


‘amsterdath, 


Tor THe HoMn 


Sane Ree ee 
TR ares Sie aa read 
Pa ke 


FRAGRANT Maine balsam pillow, Taeal 
iit Preah batain acent $1.00 cack pre 
id tS, A. Arts Blower Mart, 20 
ht Se, NewYork cits” 


FOR INVENTORS: 


Inventions, "Delay. 
‘Soniidential -servier—carite, tom 


jacobson, 
Revistored Patent AUtomeys, SEA-C Adams 


| caress Sena'6s 00 for oo, Belo fnch sige as 


agreed 


ANGORA Woo! ratpits..Finest 
ee dca 


SOE Meal Ta 
GAMES, ENTERTAINMENT 

Sagal Ree SN, 

gota ole Se Ra hate 
Bathe ey 


"HEARsNG AIDS & REPAIRS 


DONT Be A. Job Hunter—suare Four ow 
Sian 


eae er beset a 
et crpertiay p ove aha Pea 
ie ree atte Sep Causes, 
Prepon 


ae anaDe SALESMEN 
‘TEL Out Salesmen Wanted, No car needed. 


urgently needed 
Peloriy restrictions, Demand Reavy 
Jesmen earned Up to. 


ler takers or 
Hater peters fatale 
HRs cabins ete ales 
Se Gate 
Pra a 
ion 
Sx a womayB 
Rida aay Sana 


vert 


sorted. They will sell Gn sight, 3c each. 
Bend 42.00 for'241 pictures assorted 

‘eral colors, mounted im 

Send $3.00 for my epectat assort 
ill brine you $9.00, 35cm postage stamps 
Brine yet! piste and letter of informa: 
tion. Wiliam Ht. Dyer, Sr. House of Net 
elties, 1717 Bast Toth ‘Street, Chicago, Ti 


5 Bebe 
Delays aFe genger 
“Protect, 


fered Pate 
‘Wash 


Sines Feaiecas 
sane ee erm Shs 


Institute, Dept. 3-A, Washington, D. 
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Superior 


bata Sh Fay EE me 
weReee of ube Trade” me tt ets, $1.00, 
Wilton Supplies, 29 Quinnipiac AVE.. New 


HERCRAPTSMEN Send 10s oF hand 
nee and catalogue of fools and supple. 


RY 


Meeggiier, Fete ‘ost 
ville 8 


Sa sot oe ES 
ui? Bie ibe 


Blocks, ems, 18e each Michel 
& Stern Tid Broad Stieet, NVC, 


KNOCKDOWN cedar chest, lumber, veneer. 
Tihugteated ‘atalon. be. Giies-Kendali 
Beeatur. Alabama, 
HAVE: Very ‘fine violln, also violin wood, 
isis Fearne Miioen, Wevcnd fa, 


NOVELTIES from serap 
Evga, Medway, Sdassactetta. 


‘aur guns or ammunition for other Eun 
other erie Yor bargains in, other 


or erade) for 


isin. Gun trader “Bin 


INVENTIONS WANTED 
INVENTORS: Have you a sound, practical 

invention’ for-sale. patented Por. un- 
patented? if s0, write Chartered tnatitute 
‘Gf American, Inventors, Dept, $C, Wash 
ington, D.C. 


INVENTIONS needed now. “Money making 
esatilies uit. oy good ideas for 
renneds, 


‘CASH for Inventions —Patented, tnpat= 
‘ented. Mr. Ball, BO-O44i Pleasant, 

cake. 

INVENTIONS Promoted Patented or un. 
ented Write Adan Fisher Company, 

aask' Enright. St, Louis, Mo, 

INVENTIONS! Have you good 

nines Write Mr, Meizlet tt 


enabi 
fet 42nd, 


JEWELRY 


PROFITABLE, dignifiea busines Tor high 
ade, ndustrious men and. women, te= 
‘Bawleigh Prodi 


Please mention Poruran Scizxce Moxtuty when writing to advertisers. 


ZIRCON Diamonds, beautiful, Inexpensive. 
‘sox 388 266," Wheeling, 


TEGAT, DIRECTORY 


BEEXIGAN tegal matters reliably bandied. 
‘Address—Box 240, Juarez, Mexico, 


POPULAR SCIENCE 


MACHINERY, TOOLS & SUPPLIES 


MONEY DARING OPPORTUNITIES 


With construetion blueprints and parts sup~ 
ed from stock ‘on low priorities Save. 
‘Sths sia! cost of nished product, Sead 
ioe. to cover cost of mailing new ‘catalog. 

Lewis Machine Toot Company. P.O. Box 

He. stg iv Department 8-21, Los Ab- 


STEEL beans umm for Grafiomen, oo: 
iineers, tmechanics. Clrewiar Pree, Clair 


Qeinpany. Hox 02, iythebourne iation, 
Srookiya: N. 


EW clot, GE 
Fonse_ work, cheap, Pree iiinersted a= 


gular Factory, BPH Bast dist, Sunsas 
City, Mo, 
TTHE New Shebel Saw Piler produces caw 


hal ave, ng equa Bead for fall 


bel, 726 8. Ind Bt, 


formation A, 
aif 


bought, told, exchanged. 
National Toot Mart, Ashburn, Georgia 
GRIND, Drills Like Factory: Attachment 
Tor Bench Grinder, Cheap, Puctory, 
‘B1lsA Mast 3i, Kansas City, Mo. 
BUILD Your own lathe grinder: Gating, 
bullaini e, 30, Particulate, 
06. “Kingfisher, 
REGLATM dill and broken drills with Nu- 
Way Dial Grinder. Circular fre. Trac- 
‘ Latte, Town. 


rn FRICH, FUZELES, 
sonmn 


aaipnage a 
GE made Neues wate Makate I 
dee, ut cord tick, ted and ‘otek ston 
Bey Sei Si nian ea 
sad eo 
or ee a 


Seen tees for pocket parlor, st 
catday coins, thimble Balle, ‘protecsona 
ook, naatons, seng 18 fo 


‘of 900 Tricks, Doug 
rex 


widualistiecallection, Sample, stamp, Hob 
Boaulld, Seca West 32, New York 


‘2 PRECIOUS STONES 


DO you know orca? 24 beautiful mineral 
idened, Postpaid one dott Arto 


EXTRA Dollars! 


Selling mequzines.. Attractive commis: 
sions paid. Pull ist of publications, Prompt 
and eficient service, ‘Start now. Write for 


Saas Se eter 
ep aoa Sahn 


ible drugioss 


FASCINATING sminerais-25 lubed spec: 
‘mens. $1.29. Catalog, Sc. Scott Lewis, 
00" Beach ~ Molly wood, Calif, 
GOLD ore, Free. Send stamp, mame, ad- 
Gress. Miner, 615 Blot, Denver, Colorade, 
"MISCELLANEOUS: 
‘SNEDICAT Laboratory Technicians in great 


Hite Se eee eae 
Pena ttn VS, 


enc 


ara, oe ‘Bapeencs 


Tunnecessary. Particulars. tes. 


2640-K Brondivay. N.Y. 
‘orror 


DEFENSE work git your haiy gets dirty 

id preety, Rieen-Hairshammpao) Je 
meant for sad. A'nevtzal cleaner, soupless 
nd otgse’ righ size, 3c, Aurora Labora~ 


TIPE Ale} Death salted? BID} 
ormula for better Everiaatine Life and 


SG SCARE ak, a aS Inches, igmindas cloth 3 
GP. Miller, 18 West 39th Sts Wilmington, 


FREE Paipling Legons with each, Pinas 
spformation: Burgertaier Ars, 408 Batt 1 


CONQUER iMiegat coin machines! Particu- 
Taree 2e-dtantp, Devereaum, Bor 12-P, 
Battie Creek, Mich: 


DEAFNESS. Why? Good hearing. without 
mechanics ads No Gruen, Helene deat~ 
ae, jonneton, Gin, Vancoare 
CZECHOSLOVAKIAN Prisma. lot 
‘Books, NuAge Company, eid Bi 
Praincincos Cal 


PSM! Learn thar ancient art, 
s Amaze your fHlenda, Send 1-65 complete 

ranteed. Bookinar, 620" Ser= 
‘hindise Mart, Chi 


FREE terature how 10 
Rreasure ead minerals.” Pishes" Labores 
t 9 Alto, ‘Cal 


Christophe: Miraca- 
Y omnaie wey chains, S5e. Smith, 


Hypnosis. New way to succes, Free 
ils: Wietor, 673 Eilat 


HEATING. costs cut S011! Guaranteed, 
‘Sworn stateinent, circulars 0c. Rosen= 
zwelg, RAIO-B-3, Cincinnati, 


iat riage shop 
gh dates rick 
for 1043 cata 
w. ‘ood a, New Yor, 
ANS’. Gamblers’ secrets exposed. 
‘erat ce, Panchvoards lot gfatnine, 
gpitlon’ 10 “hook Go. ox eri, St. Louis, 


“MAGICIANS” headquarters, 210-page ii 
hstrated catalog, 28. Kanter’ 81311 


‘walnut, Phiac 
TELL anyones,age and Amount of change 
ey pocegt Secre 
“ab Schenectady. 


sk ee 

one Fa, a 

Sik Mert Pst epee 
sane aa We, 

national eicians, Mt, Morris, Tilinows. 

Ban Sere rien 

SEER Me 


ME a Malay, Large protean) mage 
tlalog vot tent trick 35e. rela, 
wie oh ‘Chica 


acauanted offer. Free, tricks. HJ. 
ORs Wow ios, Ciceeland, Onto 

MAGNET ‘Tick Instruction Book, Se. 
‘Central Station Box 1676, Toledo,” Ohi 


Hilde, Denver, ‘Coloe | 


FEY making seerels (hat get the money, 
seu of trade pecrets that Nore, Send 
Eee se20'Merchanaise Mart 


INCREASE your incom 
ree eta 
Lombard, I 


‘our Income: Home, sparetime, 
Crittenden, 128N' Lincoln, 


MLISHERS Wanted —Samolen 
esrant Ta prvant's, Box 2634-CP, 
Denver, Coloradé, 


Sheets 


DOLLAR, orders, fled Free! Tnvestinyiat 
pac 5, Reading, Pa, 


Tmeney tenting shiny Sata Sale 
Molds Filth ‘Streets Etvria, Ono. 

SST ea MONUME! 

(ONGMENTS—Direct Low Prices, Freight 


‘Guarantesd. Pree Catslog and 
rinite-Starbio. Factory, 


Better Fitms, 14 


‘New Lots Avenue, Brook: 


jon, abe, A 
al’ aize ‘Si ‘ought, 
catalogue, sample fim, 

nO Strauss, Brook: 


a. WY, 


PLETE 
{eed lic 


0d, oe 
Tee" Anternational 
iva, NY. 


“THE World's Greatest Passion Play Ta 


rare. ‘tent’ OF purchase-speeity” sound 
gr ailegt, Seum. 1dmes.. Semin, Hemenway 
fi "He Melrose Sty Boston, ‘Mass, 


KODACHROME subledis Zor grownups, 
Lists Hoe, banger,  Brolgctian 
ul tet i ‘1.00, 


iin 


DEAP? Amati 
ween, Free 


SH ogee and tine comoTE 

Pinte tart atte al 

ae ee 

iahher it 
Ss Bosndat 


tes AYE, 


BOOKS, cards, novelties, etaleg. — 
3 Basterclty, Ja0-de ‘Wells, Chicago, Nope Ee 1 Sep BE Sats ae 
‘MANUFACTURING re ersey nea 
MODELS small iot manctactering- mem, | See Model an yacht ceppies, omgie 


pasties, ete. Milburn, Burlington, 
‘tuEkye 
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large 
sid Eiite ot, New York Cig. 


Please mention Porutar Screxce Moxtnzy when writing to advertisers, 


SALE. “Rent. Bechange 1A Home 
Movies “Vice catalivue, Bailey Films, 
153 Cosino, Holtywoods Cuil 

TRARN Movie Projection, Mana 

vice 


mont. 
giaige. Give'age. ‘theatre 


ool, 


Pie shi oe er ieee em 


catalogue. Sterling's, 619. Northainpton, 
ton, Pennsylvania, 
FREE, 160 movie cataloe., Film sample 
Mil | Pte.” Goodwill Company, Jackson, 


GUTSTANDING smin-16mm film si 
‘Demsey, 1613 Stewart, Youngstown, 


MOTORCYCLES. BICYCLES & 
SUPPLIES 


ects 
ile, 


le“ Mechanics, 6 
| Baer ebeok: 200 dhusrations, ust, pie 
rushed: extensivel 


Sava peg eee 
Siar a a 

aoe Gabiatain, eae Bs: 

SRA So ehae 
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BICYCLES, parts, tires. Also scooter tires, | 
‘il sizes. Send dime for st, Gyete Trans | 


‘Go. i281 So, Michigan Ave. Chicaeo, 


knthe mastering of the daily obstacles of | 
ier “the International ‘Organveation of | 
‘sil To receive the | 


Seignigcte eran: © inet 
Bataan tee San 
Sek RUM eer Weis par 
See eee te oe ome Be 
movie Bintader farses 
af foe ice | ee ee 
FE ee ee oar mae ae | Beene ieatinaes 
Tec! SET aa | MANY povle ek ue Ges 
Pi cana | Bit grains) teaching, which. gpabied ‘the 
ete e_aeemeais_ Tie | Bicioieit pete’ esol tn | 

Who Bend description Gismedinte- cash. | den. The power 12 Performs Murase ft 

ont ooh oes: oa it ee a 


WANTED! Lyrics, meiadies for songs, We 
Araneey publish "seh. "Superior Song 
Studion, Bastate, NJ 
ips Wanted Wie Tor (ree ine 
SeMctive Booklet United Music Corbora= 
tion, epe, 31, Seem, Knelana 
ERYTHING.for violln making. Fraser, 
BYGS oun ‘St, Saginaw, Mich. 


OLD GOLD, WATcHES, PRECIOUS 
ee STONES. 


monday Jewelry. watches-—receive cash 
jifetarn nani’ Gautaction guaran eed 
‘Information, Tye." Weisberg's Gold fe 


fining ‘Co., 1800" Hennepin. 
‘Minn. 


INVENTORS: Take Ara step toward 
ha your invention--without 


| 
PATENT ATTORNEYS | 
‘bles: | 


Fy 
ton, B.C. 


Pele weet en pray Ga 
Mathes Zan enc ahecret Sour 
Feat a ‘scqure Conscious, Mind Power. 
Eas sells SON Cetera dees ace 
Wnts tour cate ite “pattern: 
TELEPATHY andthe Ridden power of 
SLE ATAY Sinbe four te avons 
tic by eeling wad ou Want he Tele 
Feet aaa ae eed 
ifioeos eet eeanesnie mat 
Sig? noe fer et Mintraetagn Atlan 
Tess icine, Boe RR r= 


kat 
fails mailed Pree, Dr. Chi 


a's Sanitartuan 
es 706 B, Jackson Bivd 


Bikhart, Ind. 


DOUBLESIZE 4x6 prints, Quality work. 

‘Guaranteed. Everlasting, Hivglons Ainiehy 
‘Overnight service, Your oll, developed 
Ske"prints irom 116 or 120, 30¢, All other 
‘Hzee'In'proportion. 12 exposure Toll, abe: 
36 or 18 exposure roll, S8¢2 16 exposure Tol 
$1.30, Reprints, 4x6," 3836 euche No order 
fess inan’ase. Get our low “prices on ene 
Intgemente dbl. weight velvet finish and 


foples made Trom new and old prints, Send 
for alt sgn. Pacitc Photo. Service, Box 
t0e, "Ban Pranches. Gait e 


EXCLUSIVE Introductory Offer? @ beaut: 
Tal enlargements for 30e, Bend “any. 
negatives of the same size (up to 31" x 
4°57) and Se wall return to you inuedinter 
‘a’ Valugble’"eniargements—deckled and 
ed “gn Velos. Negatives returned with 
order. Saud neraciven this ad and 10e coin 
Mailtiv-Save, Box 310+ 


READY-TO-FRAME Gx¢ Enlargements, 
‘Hand colored 20e from Four weenie 
reprints “your negative, se, Kodak foil 


evewoped wily ie gusriniecd deetied-4 
Welse'priots set Sehexpeaure:Somm, Fal 
$f 07384 sepintas ie each dmmedtats 
Service’ Pree maticrs!” American Studios, 
Dept. 611. Lacrosse, Wis, 10S" NT 
FINER Pialahing Specials 3, Bight expo: 
Tare rl Stone wi rind 
fed print of each nega 

sah known Moent ene 


Big SPHCIAL offer brown color Loner, Taney 
prepaid. Eaval' Laboratories, 18. Peaera), 
Enea, laches ts 
BEAUTIFUL enlargement from each pie: 
‘igre on rol Bae” Gut Rate Photos, Dept, 


“Jamesville, Wiseonstn. 
@ EXPOSURE rolls. Giant sine, 355: 
*Mayiair Photon, Box 


Us, 00, 
on 


‘ENLARGEMENTS. (yo 5X7 Tom noi 
"Ze (coun). Garrett's, Piuabureh, 


"ATENTS Sgeured, Tyo valuable booklets, | 


FREE: Catalor of special 
frting and useful lox) 


ATEIeRe Slaton’ ane eee 3 sci 
wo Reese iol tog with | (Orage py toony? E Rinnek Co. 
Ee ela tediaal i eSperinced jRITERS, erie Taree Boake, | 
edrtoateasmeytaaey ipeeaeess | Show Brenner alee Mage Boe 
., Washington, D. Fourth. Cincinnati, Ohi 
INVEWTORE: Before ero, Se 
eRges atae na e Ben, | 
oP danae sy 8 oe: i 
Pomeepas Sng teres | Se a ioe re 
fear Meine: | BARR Ur hag. Geeares al 


1 Sent. free. 
Rominel, 413 Boi 4 
ton, D.C. 


INVENTORS: Send for free cony my 1 | 
Tor Free copy my T2- | 


mn Ate, Brookiva. Ne. 


‘JESUS Christ prophesing end of present 
‘wer, Particulars Pree. Box 36-P, Parm= 


| 

| 
i, improved 
for full in 
‘Worth. ia. | 


Book on patents. land, indiana. 

peers ati merece ieee | ea eae 

ice. L. F, Randolph, Dept. ‘Wasb- | "and discard glasses? Send 

Haas ES FS | aamaceent eemeaae 

E Fe GuREE Soctaitaaenes soso. sarees fe 
pea ae | Seth Raeaeea mt teese sea 

ting, inventions. Frank by 
BREESE gT a See Wane | La Be 


‘PATENT-Pariiculars”” and Blanks, free, 
irmatied. Sterling Buck, P-Hotel Plasa, 
Washington, ‘D.C. 


‘SULPHUR Bathe At Wome! Healthful, re- | 
rein. Eiquld: concentrate now giakes 
Bena Bott 
"or 18 soothing Gat 
rst, Detroit, Michigan ! 
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LOWEST prices Blades, rubber sundries, 

personal reeds. ‘Free details. Star Prod 

nets, Bullalon ¥¥, 

BUY Vitamins direct Save, Postcard— | 
Matoska Products, White Bear, Ming. 


‘PHOTO FINISHIN 


‘THE and wrap rolle securely, Do not mail 
i ordinary envelopes. Address plain. 


prota 
FOULTIY & SUPPLIER 
TEE and Poul cha ala, 
rage paren deaacs apie 
Dloodtested. Rush postal, large col 
Beato pads bei har hotte 
Zariase, neta 


eee Nato oul 
ambien Ohio. if 


PRINTING, MULTIGRAPRING, 
‘MIMEOGKAPHING, LABELS 


1B. gH HAMDMERATLL Ie terbeads a8 
Bemneville, 907 West Hoovevelt, Philadel 


Siu-2 Wales Avenue, {a 
‘Bibheads atenienta Samples {re Drew 
ress, Box 425-7, Greenabor, N. On 


wnereh, 


| 25 sixty 


CLASSY printing economically produced 
‘Quick deliveries, Samples: Bleotany 6548 
wingham, St. Louis, 


5 SGx1 LETTEREEADS, and 135 em 
eloges heatiy printed. $128" John Pet 

relna 290 Nimy SC:"New Bedford: Magee 
PRINTING OUTFITS & SUPPLIES 


Please mention Porutan Science Moxtuny when writing to odvertizers. 


PRIAT your own carge, stationery, circu 
advertising. Save ‘money’ Sit 
rules" nipmished. Brint for <otére aiee 


POPULAR SCIENCE 


PRINTING Presses. Type, Supplies. Lists 
Se., Turnbaugh Service,’ Lovsrille, Pa. 
INEXPENSIVE 6:9 Printing Press. Details 

‘Free, Novelty Shop. Downsville, 
FRESGES ype Supblee Specter 36 
LaGarea, 168 Harvard, Cambridge, Sass. 
ETCHING: press. Duplicator. press, cheap. 
Avond, 147 ‘Sixth Ave. New Ye 


‘PROFITABLE OCCUPATIONS 


Poe ie meee Paes Pay 


sa ance Fepairing— America 
‘xduntry, Bee ditpiay ad page 330 


SONGWRITERS Send Poem: For Tmmed- 
‘ie Consideration and. Pree, Rhrming 
Building. cniesgo 


POEMS Wanted For Musical Setting. Send 
oem for immediate consideration, Five 
giar"Musie Masters, 646 Beacon Building, 


‘00 denomnina: 
a] applicants 
Bye back t’not delighted. Swan Stamp 


ONOWRITERS: We offer complete sefy 

brondeast, ae rae 

Box i2t7D, Holliwood, Calif, 

POEMS made jnto songs. 
cliable rotenone ca 
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Te Crystal Seta (SW 
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er lines and Tight 


"ALE. over beam: 
Biveprint, fe. Center Radio, Ni Center, 
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‘sthipuid for tna ed ents, 
Bhutng lig te, Yatbam, 
Soincos: Springtiel 
GOIN, Colletors—Rend 


"The Nurisiwa- 
Vist", Published monthiy. News, tiustrat~ 
ed feaiuire articles on coins nid medals. 
Sample aie “American Numismatic As= 
soctati 
WE ti 


ib Livingston 8t,, Brooklyn, Nev, 
Hincoln Gents. Old 


SONGWR ei Fee 
formative 
song Service, 331-3 as “ious, New York, 


SONG Poems Wanted: Write for free in- 
caatriglive Beokiet, Oniled busie Corpora 


BONG poems 
tions, 1520 4 


‘SPORTING Goops, GUNS. FISHING 
_ TACKLE. ARCHERY ii 


TRRAGHICAL Fivtol instruction Bane 
ning Mana for plant guar 

sary" polite, home arlene ea cas 
Piste nstrictions 


iiten Kein, sak ane nage Tass, 
South Halsted, Chicago, 
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430, DIFFERENT Indiag Wead Gents, $1.10, 
‘rneludes era seis a 
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ging tor ee 
a it 
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Balt Lake, Utah. 


TCINDIAR Head. cemet aiferent date, 
‘algo pices ee ehiults, 105304 Biche 
wood, Cineinnali, Ohi 


og Yea ole ct, 2 EAI old cent, 266710, Giferent Tar 
S06, 


1, 25¢; large illustrated buying book, 
eat a Wah EE 

Taieghted osteo 
Fe ee BE Sa 


Tiss 
 Philadetpaia, 


‘-R Souh fe 


Tihusieat 


Biirataerieees, 


‘est cash prices 
aang hdl Sa 


SEND fer free ilagiraied catalog of Tae: 
and other sporting eq pent or fawe 
Fen coer. Borland. 

ARCHERY Fauipmen: 

cahawest archery Sn Sa, BS chi: 


‘S07 Fifth Avenue, 


Extalog ppraval applic 
ithagy tain Company, 
Cr olwicester, Mass. 
FINE “Approvals, freaiy mounted. Fan 
“fell me what countries 
| uhe preter "andi" send, thelr a 
iltga “Ghinner, 348 ‘East Ocear 


Sara eee ey 
‘War° Heevenuies. iaatilennip. 85 
b| ates. Tihustrated U, 8. Catalogu 


oval Applicants: Metro 
X Broadway. New York. 
BRITISH Finpire, Collection! Burma, Gy 
prus, Gwalior, Sarawak, Tasmania: Also 
her British, ‘Oniy sé ‘with, Pictorial 
and Commemoraiive Approvals, 
New York cit 
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to know the truth. I shall make use of the 
greatest handicap in outfit and location. 
Let us suppose a soldier has landed safely 
by parachute in the heart of the Malay 
jungle, or has straggled far from the line 
of march and is completely lost. I shall 
allow him nothing but his clothing—which 
is manifestly unfair, but if he is to be fur- 
nished with gun, knife, matches, and com- 
pass his plight would be altogether too easy. 

Let us say our lost soldier knows that he 
ought to go west to find his line of march, 
or to reach friendly Malays on the west 
coast. His only guides will be the rising and 
the setting sun; and at night, through occa~ 
sional openings, the Southern Cross. He 
must have water, food, and safety, and to 
achieve these his first object should be to 
find a stream, to which an animal trail 
usually will lead him. The water of such a 
stream will be far less dangerous than the 
dysentery-breeding pools and swamps of the 
jungle itself. Also if he keeps to the stream 
bed, progress will be infinitely easier than 
forcing a way through the thorny tangles, 
and he is sure to find isolated rocks, or 
fallen tree trunks or islets where he can 
hope for reasonable isolation from the mul- 
titude of leeches which elsewhere will sap 
his strength while he sleeps. In addition 
there is often a strong current of air near 
and over running water which would dimin- 
ish any swarms of mosquitoes. Vast areas 
of jungles in all parts of the world are 
wholly free from such pests as leeches, 
ticks, and mosquitoes, but I am being as 
hard as possible on our wanderer. 

If I deny him matches he must eat his 
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A jungle stream like this one in Miseysaienes ‘an easy path through thick growth, and its water is 
safer to drink than that of stagnant pools. Islands afford sleeping places free from leeches. 


food raw. While this is unpleasant at first, 
it is not nearly as bad as it sounds, and ex- 
istence on such provender is a welcome 
change from the gnawings of hunger. I 
have eaten grubs, lizards, frogs, snakes, 
monkeys, and many other creatures the 
very mention of which makes the city-bred 
person shudder, even at the very moment 
when he or she is, with great relish, devour- 
ing live oysters. The items I have men- 


d 
pr. WILLIAM BEEBE tae ent 
loves the jungle fe 
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tioned have been cooked, but if faced with 
imminent starvation I would not hesitate 
@ moment to eat them raw. Giant grubs 
can be dug from almost any rotten stump, 
and when cooked, taste like roasted pea- 
nuts. The other, more active ingredients on 
our jungle menu must be caught with the 
bare hands or killed with a stick. 

Vegetable food in a tropical jungle is a 
more difficult matter. Succulent leaves and 
roots are all about; delicious-looking fruits, 
berries, and nuts abound, but only the pres- 
sure of extreme hunger would tempt me to 
taste any of these without the example of 
a monkey or bird to assure me of their 
edibility. If only one can see a gibbon or a 
flock of parrots feeding, then fruit or nuts 
can be eaten freely. 

‘The supposed terrors of tropical jungles 
sink into insignificance beside the problem 
of finding food. In the course of a score of 
expeditions I have been attacked only twice 
by poisonous or harmless snakes, and on 
both occasions the reptile was actuated Ly 
confused fear. In Malaysia our soldier may 
encounter a python 20 feet long, in addition 
to leopards, tigers, elephants, and rhinoc- 
eroses, yet the chances are 100 or 1,000 to 
one of their attacking, if he is able to walk 
or move about and thrash the undergrowth 
with a stick. Cobras and vipers live in 
these jungles, but there is more danger 
from rattlers and copperheads on the Pali- 
sades opposite New York City than in any 
tropical forest I have ever explored. 

If our man lies down and in his sleep is 
attacked by army ants, he will awake at 
the first stinging bite. If he is helpless 
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These harmless - looking 
yellow berries ore dead- 
y poison. Monkeys know 
better than to eat them 


Lond leeches 
suck 


«++ while this scarlet 
fruit hos been pecked 
at by pheasants — 
proof that it is edible 


ke this ore not poisonous but they 
blood, causing weakness and infection 


The Indian cobra is found also in Malaysian jungles. 
It rears its head and spread 
approached, but never attacks unless first py 


hood when it is 
yoked 


from weakness he will be killed within a 
half hour. Otherwise all he needs to do is 
to brush off those which have reached him, 
walk or run a few yards to one side and the 
danger is past. Indeed I have found these 
ants, both in the jungles of the Orient and 
in South America, to be invaluable as as- 
sistants in collecting insects, reptiles, and 
birds. Every living creature in their path 
is aroused to instant, terrified, headlong 
flight. If I had need of the flesh of these 
animals for food I would arm myself with 
stick or club and hunt in the van of an army 
of driver ants, certain of bagging many 
creatures whose fear would make them easy 
prey. 

Spiders, centipedes, tarantulas, and scor- 
pions can all be discounted as real dangers, 
for the same reason that one does not vol- 
untarily put one’s hand into a wasp's nest. 
Neither does he die if stung by one or a few 
of these pests. Crocodiles can be a menace 
under certain conditions, but any river can 
be safely crossed on a floating log or a 
rough raft of boughs and limbs of trees. 
In the twilight of the jungle neither sun 
helmet nor hat of any kind is needed. Shel- 
ter in the jungle where there are palms 


‘Army ants on the march. No 
bodied man can get out of their way ond e1 


19 creature can withstand the 


Russell's viper 
jungle because its camouflage mak 
the forest floor. If trodden upon, 


is an easy problem. A single frond makes 
a good umbrella, and a dozen provide a 
satisfactory tent. 

Strangely enough, as our refugee ap- 
proaches the haunts of man his dangers in- 
crease. Not from the natives themselves, 
although they would probably be too shy 
to show themselves and offer help. The 
Malays are friendly folk and after they have 
had one experience with the Japs they 
would doubtless give all possible aid to a 
white man. Malaria and the danger from 
dysentery would increase in the vicinity of 
a native village, and if any tiger ever 
threatened attack it would be an old, tooth- 
less animal whose beat was somewhere 
near the huts of human beings. The worst 
danger here would be from the herds of 
semidomesticated water buffalo, the most 
picturesque and deadly animals in the 
world. When once they scent a white man 
for the first time, only the convenient limb 
of a tree will save him from sudden death, 
I have spent four miserable hours astride 
@ most uncomfortable branch, with an en- 
raged buffalo on the ground below playing 
jackstraws with my gun and camera. I 
finally was rescued by a completely naked, 


attack, but on able: 
use them to sca! 


eight-year-old native who batted the animal 
over the snout and drove him off. 

Perhaps the most dreadful danger of all 
may exist in the mind of the lost man. To 
a human being ignorant of these jungles, 
every sound, every rustle will seem to pre- 
age some unknown horror. The hammer- 
ing of a pair of giant woodpeckers is the 
rattle of machine guns; the trumpet 

distant elephant is a military bugle; 
swish of leaves marking the flight of a tree 
shrew is imminent attack from some death- 
dealing animal. As a matter of fact, what 
the city-bred man would consider a supreme 
horror of horrors, probably never reaches 
his consciousness: the ambushing black 
leopard will scent and hear an oncoming 
man long before he comes within sight, and 
the cat, in all probability, will make his 
escape without a sound; the python coiled 
in the trail will slip aside at one’s noisy 
approach. , And when a city man tries to 
catch a lizard clinging to a tree trunk, and 

s him spread wings and sail off through 
the air, he must not jump to the conclusion 
that his mind is going. Flying lizards are 
common in these jungles and the flesh o! 
their limbs is as tasty as that of frogs’ legs 

Especially must one not be deceived by 
the short but lusty crowing of bantam 
‘The sound comes not from a near-by vil- 
lage, but from wild jungle fowl, the ances- 
tors of all the chickens in the world, 

If at last one can follow a stream until 
it reaches the sea, all immediate risks 
over. Along the shore is an abundance 
mussels and other shellfish; coconut palms 
are almost a certainty, and sooner or later 
@ native proa will come sailing into view: 

As far as the Japs are concerned, they 
are lower than any beast of the jungle 
which kills only for food. If our soldier at 
last reaches safety, and again, with weapons 
in his hands, faces th ellow men who 
have belied the name of man, I can only 
wish him "Good Hunting.” 


Don't think you're going nuts if you see a lizard take off 
ond fly. Flying lizards glide just as flying squirrels do 


Most dengerous animal in the Malay jungle is the half-do- 
mesticated water buffalo. White man's scent maddens them 
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WHY PLANES MAKE 


IRPLANES leave trails in the atmos- 
phere that can be picked up, if a spot- 
ter is quick enough, like those of game 
sought by a hunter. Some of them, espe- 
cially trails left by a plane's exhaust at 
high, cold altitudes, endure for some time, 
while those made by wing tips creating vor- 
tices are audible as well as visible. 
Both of these types of airplane trails are 
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explained by condensation. Invisible water 
vapor in a plane's exhaust condenses into a 
visible cloud when the vapor reaches an ex- 
cess of what the atmosphere will hold. 
Wing-tip trails add no water to the air, but 
as their vortices expand, the air tempera- 
ture in them drops and the dew point is 
reached if the vortices are strong enough 
and humidity is high. 


orf 


eT 


Noise like the whistle of a falling object 
may be heard when a heavily loaded plane 
pulls out of a low dive. It is from the 
g-tip frail illustrated at left, and is 
cudible ofter that of the motor dies away 
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1,2, 3, 6 9, 12. Come 
mon red snow algo. 


4, 5, 8. Ruby olga 
of snow and ice. 


7, 10, 1, 13. 


25, Cuff-button alga 
(new, rore). 


26. Geor-wheel 
algo. 


jont 


alga, red sto Copile alga 
14,17, 21, Smith- ia 
sonian ‘alga (new). 


20. Common 
n snow alga. 


29. String-bean 


16, Juneay alga 27. § 


(new, very rere). 


17, leo alga (new, 31. Polyp alga. 
very rare). 

32. Snow fungus, 
microscopic parasite 
of algae (new). 


19. Emerald olgo 
(new). 


22, 24, Pea-in-pod 


algal (race)s NOTE: Different 


views of same al- 
23. Necklace algo gae show various 
(very rare). stages of life. 


ED, green, purple, and yellow fields of 

snow and ice—rare curiosities of na- 
ture—owe their hues to myriads of micro- 
scopic, cold-enduring plants. Some of the 
world’s most striking displays recently have 
been discovered and studied in Alaska by 
E. Kol, Hungarian woman scientist. High 


on Thompson Pass, she reports, vast ex- 
panses of snow appear as if sprinkled with 
red pepper. Ice of the Columbia Glacier, 
extending miles along the coast, blooms 
with a purplish color. Mixed colonies of the 
plants, which belong to the family called 
algae, give blends of hues. 


Nearly half of the 30 kinds of algae found 
by the explorer are new to science. To one 
she has given the name “Smithsonimonas 
Abbotii” in honor of the Smithsonian Insti- 
tution, which sponsored her expedition, and 
of Dr. Charles G. Abbot, its secretary. This 
and some of her other finds are illustrated 


here. Certain algae live only on snow; oth- 
ers, only on ice; and some, on either. Rock 
dust, called cryoconite, feeds them, 

Even microscopic plants have their para- 
sites. The Alaskan trophies include two 
hitherto unknown varieties of “microfungi,” 
one of which is shown above. 


A Vectograph of a given landscape con be reproduced 
‘any number of times, so that each man engoged in on 
‘operation can carry one and study it through polariz- 
ing glosses wher he moy be. Picture No. 2 on 
the opposite page shows how the road in the Polo- 
roid Vectograph at right appears in a relief print 
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NEW AERIAL PICTURES 


SHOW ENEMY TERRITORY 
IN THREE DIMENSIONS 
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By ALDEN P. ARMAGNAC 


NROLLED in classes at a Cambridge, 
‘Mass., laboratory, picked men of the 
Army, Navy, and Marine Corps are 
learning a new way to make aerial photo- 
graphs possessing depth, or a third dimen- 
sion. The pictures clearly reveal bomb dam- 
age to industrial plants. They pierce such 
camouflage as false shadows and make-be- 
lieve “gardens” painted on roofs of war 
factories. Vividly they show the contours 
of shore lines, cliffs, hills, and valleys in 
enemy-held territory. Trees, ditches, and 
bushes, important in providing cover, appear 
in full relief like an exact-scale model. 
From brief study of such a picture, too, 
a military strategist may deduce the loca- 


The process of moking Vectogrophs is shown 
on the poge. How these Vectographs 
may be used, Both or fill pictures ond os 
moving pictures, oppears on pages 60 and 61 
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— RELIEF PATTERN IN PRINT 
fies REPLACES SILVER IMAGE} WHITE 
ROAD SINKS BELOW DARK FIELOS 


In shosting a scone from a plane, the pho- One of the negatives is reversed in print- 
tographer takes two overlapping pictures: ing, and both pictures ore transferred to 
‘one for the right eye, the other for the left pattern composed of hardened gelatin 
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RELATIONSHIP, PROVIDED WITH A TAPE HINGE 


Hore the gelatin 
placed face to fa 
the final Vectograph 


of the prints ore 4 Prints ore now taped to hold them firmly in 
jon adjusted so that adjustment. Contour of reliefs is in rela- 
ho tion to lights and shadows of original scene 
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tions of hostile strong points, and 
how they may be taken by a sur- 
prise raid, or reduced in a full-dress 
invasion, By projecting the pictures 
on a screen, a leader may instruct 
his men exactly in the individual 
parts they are to play. Finally, since 
an unlimited number of duplicates of 
a picture may be made, every man 
going into action may carry his per- 
sonal copy, together with a simple 
card viewer for examining it—in a 
fox hole, aboard an assault boat, or 
even inside a tank. 

‘The same process, with little or no 
modification, offers fascinating fu- 
ture possibilities to amateur and pro- 
fessional photographers. Still and 
motion pictures, both in black-and- 
white and in color, will be endowed 
with the final realism of depth. The 
stills may be mounted in albums, or 
finished as transparencies. Tridimen- 
sional color movies, long the dream 
of inventors, will assume such prac- 
tical form that they may be exhib- 
ited with standard home and theater 
projectors. All these innovations 
have been perfected. Their introduc- 
tion to the public awaits only peace. 
Until then, the entire production of 
the Polaroid Corporation, maker of 
the materials, is filling U.S. war 
needs. 

Military classes produce the relief 
photographs, called Vectographs, in 


For concerted examination, a Vectograph of enemy 
territory con be projected on a screen and viewed 
through polarizing spectacles. Or it can be used 
to supplement map study. Instead of spectocl 
men in action may carry cardboard viewer at | 
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their first day of instruction. Simplicity of 
the procedure contrasts with the remarkable 
combination of optical and chemical princi- 
ples underlying it. Credit for the process 
goes to a research team directed by Edwin 
H. Land, the same brilliant young inventor 
whose Polaroid, the first practical light- 
polarizing material, startled the scientific 
world some years ago (P.S.M., April '36, 
p. 20). Vectographs also use polarized, or 
“one-way,” light, vibrating in only ‘one 
plane, but produce it in a new way. Watch- 
ing a Vectograph made helps to make the 
idea clear. 

Raw material consists of a pair of stereo- 
scopic, or left-and-right-eye, negatives 


which may be made with the simplest of box 
cameras by shifting the camera between 
two successive exposures. For stopping mo- 
tion, professionals use a more expensive 
camera with twin lenses and synchronized 
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(DISTANCE BETWEEN 
| "IMAGES GREATLY 


FUSED IMAGE 


shutters. In the air, a pair of overlapping 
pictures made some distance apart gives the 
effect of looking through a giant's eyes, 
greatly heightening the scale of relief. 
Ordinary prints from any of these photo- 
graphs, mounted side by side, give a perfect 
effect of depth when viewed through an old- 
fashioned parlor stereoscope. But a soldier 
in the field has enough to carry without such 
cumbersome equipment. Therefore a special 
printing method is the first step of the Vec- 
tograph process. The negatives are printed 
photographically on pieces of special film. 
A “wash-off” bath takes the place of a fix- 
ing bath, transforming the picture from a 
silver image to a relief pattern of hardened 
gelatin, Its hills and hollows bear no direct 
relation to the contour of the terrain photo- 
graphed, but rather to the distribution of 
high lights and shadows. For example, the 
relief print will be thickest where the fin- 
ished picture should be dark. 
Now the operator carefully 
adjusts the relief prints so that 
the final Vectograph will have a 
double image, and then hinges 
them together. One of the nega- 
tives has been reversed in print- 
ing, and both relief images now 
face the inside of the “book.” 
Placed in a brown chemical 


solu- (Co 2) 


inued on page 


The charts at left and below show 
optical principles in- 
1d in projecting color moving- 
Vectographs on the screen 
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TRUCK TRAILERS with telescoping axles are being used for hauling 
airplanes from factories to seaports and other shipping points, 
Axles can be extended to a width of 12 feet, and planes’ landing 
wheels are run up bridgelike ramps to rest in special troughs, 
For the return trip, the axles are telescoped to eight-foot width 
to give road clearance for other vehicles. Another proposed use 
for trailers, illustrated below, is in rushing troops into action, 
Steplike platforms accommodate 206 fully equipped men, who 
can be unloaded and dispersed in 10 seconds. Such units are 
especially suited to moving troops in desert warfare. 


FLOATING FORTRESSES, similar to the artist's armor 11 inches thick, Because it lacks any 
conception shown above, and designed to means of self-propulsion, however, it is es- 
combat Axis aircraft, have been reported sentially a defensive weapon, and can be 
put into use by the Russian naval forces. pat to effective use only offshore from im- 
Strongly equipped with antiaircraft guns portant military and industrial centers 
and powerful searchlights, the floating where it can intercept enemy planes intent 
behemoth is made of chrome steel, and has on bombing or reconnaissance. 


‘A WIRED ROCKET is the British Merchant Navy's latest surpri 
weapon to be used in fighting the Luftwaffe. Fired from a gun, 
the rocket carries into the air a parachute from which dangle 
long wires. By careful aiming and timing, gunners can drop a 
screen of these wires in front of enemy planes, which will cau: 
them to swerve from bombing position or become entangled 
and destroyed. The parachutes remain in the air an a 
preciable length of time, and after they drop into the sea 
they can be salvaged and used again. 
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The bow of "hull 440” swings 
into position over the ways 
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WHAT HAPPENS WHEN 


| KAISER BUILDS A SHIP 


| A JIGSAW PUZZLE OF STEEL, 
WITH A QUARTER OF A 
MILLION PIECES AND 97 PRE- 
FABRICATED SECTIONS, FORMS 
A NEW VESSEL FOR VICTORY 


RAWINGS BY STEWART ROUSE 


HEN the 10,500-ton Robert E 
Peary, on November 12 
slid down way No. 1 of F 


r’s Richmond shipyard after 
being on the w only four di 
hours, and 26 minutes, it did more 
than set a world’s record in spe 
shipbuilding. It set records in pre- 
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eration, and Yankee ingenuity in getting a 
fast job done well. Prior to the launching of 
the Peary—called “Hull 440” while in con- 
struction—the Richmond builders had been 
averaging a keel-to-launching time of 57 days 
per hull, which they had subsequently lowered 
to 42 days. They were feeling pretty proud 
of themselves when word came that the Ore- 
gon shipyards had launched a hull in 10 days 
and had delivered 11 ships that same month. 
Kaiser's engineers hitched up their pants and 
decided they'd do something about that. ‘They 
started by asking questions of welders, rig- 
gers, pipefitters, shipfitters, draftsmen, and 
machinists—and the answers came back in 
hundreds of ideas—rigs, jigs, gadgets, devices, 
and suggestions which showed that the workers 
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not only knew their business but 
that they were willing to work for a 
new record, Take the welders, for 
instance. When volunteers were 
called for, a dozen women welders 
threatened to quit unless they were 
included, They and dozens of men 
went to work with arcs blazing, and 
by the time the hull was laid, 152,000 
feet of weld had been completed on 
the assembly tables—50,000 more 
than on previous hulls—and only 
57,800 remained to be welded on the 
ways. Riggers then found they had 
fewer lifts to make because prefabri- 
cated sections were more complete. 
So they set about saving hundreds of 
man-hours by moving 84-ton deck- 
houses and 70-ton bulkheads nearer 
the ways to have them right at hand 
the instant they were needed. Pre- 
fabrication reached such a high that 
when the main unit of the 440's 
deckhouse was swung into place with 
giant cranes, it was complete down 
to electric clocks and inkwells. 

Approximately 250,000 individual 
items went into the building of Hull 
440. But by the time the prefabrica- 
tion boys had finished their work on 
the assembly tables, only 97 giant 
sections needed to be lifted on to the 
ways. The huge keel called for the 
laying of merely six main sections. 
Eighty percent of the 23,095 rivets 
used were driven home on the as- 
sembly tables. And on the bilge and 
forepeak, 18 gangs of five men each 
worked ‘round the clock to finish 
their job before the keel was laid. 

‘The marine machinists did their 
job, too. They had the 135-ton en- 
gine in place 12 hours after the keel 
was down, and in another 36 hours 
they had it ready to run. 

Before shipyard workers can do 
their job, they must have the mate- 
rials—and they must have ‘em when 
they need ‘em. To insure that they 
get them, Kaiser employs a staff of 
what he calls expediters. Ingenious, 
resourceful, and aggressive, these 
energetic men scamper all over the 
country, busting bottlenecks wide 
open as they run, It is this kind of 
teamwork that has reduced ship- 
building time from years to days. 


Named for the famous American explor- 
Peary is a 10,500-ton vessel 
over-all length of 441 feet. 

this prefabricated 
slogan of the workers was "Prais 
Lord—and pass another section 


66 


ENGINE AND BOILER 
FOUNDATIONS ON 
‘TANK TOP UNIT 


TT paar onvine UB oF: 
DmRIVER JORDAN WILL HELP. 


SEA OF 
GALILEE 


RESERVOIR 


4%, 
aie: 


‘SECONDARY 


xine RESERVOIR 


power 
Holy Lond. The topographical map shows 
country between the Mediterranean and the Jordan 


Ye mountainous 


serene 


MEDITERRANEAN 


SEA 


to the 


Below 


it is a sketch of the elevation, and to the right a scale mop 


RPower Houses 
Below the Sea 


the war, there may flow water from 
the Mediterranean to supply electric 
power for life and industry in the resettled 
land of the Bible. That is the plan of Pierre 
Gandrillon, a French scientist and engineer, 
who had completed his work to the point of 
actual survey when the war intervened. 
‘Water pumped from the Mediterranean 
to a reservoir near the Sea of Galilee would 
drop to the valley and a generating plant 
which would provide power in excess of that 


De the Valley of the Jordan, after 
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needed for pumping. A navigable canal 
paralleling the Jordan would carry the 
overflow to another power plant at the edge 
of the Dead Sea, where rapid evaporation 
would care for the surplus. A dam also at 
the Sea of Galilee would divert its waters 
for irrigating the surrounding country. 


eT 


For that nagging kink in your back, try 
@ "cat stretch.” Raise your arms above 
Your heed. keep, them apart, arch your 
Back—then reach for ell youre worth 
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Kf you stand ot 
your job, don't 
droop. Hold your 
shoulders bock 
end your tummy 
in, To rest, sit 
with your feet up 


XERCISING 


Muscles as Well as Minds 
Are Being Put to the Test 
in U.S. Plants. Here Are 
a Few Tips to Help Banish 
That War-Worker Weariness 


HEALTH TRICKS FOR War WORKERS 


F THE millions of men and women in sive research by the U.S. Department of 

U.S. war plants, many are “green” to Labor and various safety councils discloses 
hard physical labor, and most are learning that brief, regular rest periods from a ma- 
for the first time the agony of muscle chine or workbench are the surest safe- 
strain, As critical as the materials they are guard against the fatigue which invites both 
making, however, is the ability of these accident and inefficiency. Also  strongl 
operatives to keep working long hours, day recommended are the simple muscle-re 
after day, without loss of efficiency. Inten- juvenating exercises shown on these pages 


Believe it or not, 
one of the best 
ways to revive 
fired muscles is 
to exercise them 
in @ speedy game 


In the B-26, the Army has found what it has long 
looted for—e bomber that con fight through to 
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HOW GLENN L. MARTIN 
BUILT A MEDIUM BOMBER 
THAT FLIES LIKE A 
CLOSED-COURSE RACER 


The Battle of Midway turned out to be @ proving 
ground for the torpedo-carrying Morauder—and 
a buriol ground for Jop worships. When the bat- 
tle started, @ formation of Jap carriers, power- 
fully escorted, was oHtacked by four B-26's. The 
score was two carriers sunk, two Marauders lost 
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se have not developed any 

profanity in their language in 2,000 years, 

they must be thinking up some at this late 

date to describe the U.S. B26 
medium bomber. 

On this side of the Pacific, no well-in- 
formed observer has offered a temperate 
opinion of this airplane. It has either fast 
friends or outspoken critics. But there is 
no doubt that the B-26 is the fastest, fight- 
ingest, most ornery twin-engined medium 
bomber produced to date. It flies at near- 
pursuit speed, turns like a fighter, and has 
a tricycle landing gear that allows it to 
operate from bases usually staked out for 
fighter planes. 

The B-26 had a swift, almost tumultuous 
beginning. Shortly before the march on 
Poland, the major planners of American 
war strategy saw that we might have to 
fight beyond the seas. Before this time, the 
belief that we could operate from our own 
hemisphere had produced the Flying For- 
tress and similar long-range craft. Events 
in 1939 dictated a radical change in that 
policy. To supplement the Boeing B-17 
fast, shorter-range bomber, capable of sink- 
ing a battleship should it slip inside the 
long-range patrol, seemed to be required. 
‘The original theory was that if such a 
bomber was extremely fast, it could get 
away with light defensive armament, de- 
pending on high speed for its own protec- 


Army’ 


tion against the enemy fighter opposition. 

The bid for an airplane of this type 
went out to the nation’s manufacturers. 
‘The Glenn L. Martin Company in Baltimore 
took the proposition under consideration 
and asked the engineering staff to submit 
proposals in the form of three-view draw- 
ings. Several sets of sketches were sent in. 
They were set up for study and disccussion 
before the entire staff. Then iron-haired, 
steel-eyed Glenn L. Martin walked in, sur- 
veyed the half-dozen proposals and, after a 
couple of minutes, pointed to one. “That's 
it!” He picked out a proposal set forward 
by the brilliant nonconformist, Peyton Ma- 
gruder. 

Some of the engineers who studied the 
Army's demands had asked, “When do they 
want this miracle passed?" The general 
opinion, at first, was that the Army was 
asking for the impossible. That was all that 
was needed. It seems that the Army's cur- 
rent motto, “The difficult performed im- 
mediately, the impossible takes a little 
longer,” started with Magruder and the 
specialists who worked with him. 

‘Most men would have gone about picking 
up where their predecessors left off. Ma- 
gruder heaved most current ideas for 
bomber design out the door, welcoming 
such notions as all-plastic transparent 
noses, and streamlined fuselages that simu- 
lated theoretical blackboard illustrations. 
He drew as perfect a set of outer contours 
for speed and performance as anyone dared 


in a ship that size, then defied the struc- 
tures men to design for his theory. 

For three weeks the project engineers 
lived within the limits of the Martin plan’ 
near Baltimore, driving a drafting crew 
to the verge of collapse as events in Europe 
showed more and more the desperate need 
for this kind of airplane—a ship that could 
fly like a racer, maneuver like a fighter, 
and lift a truck's load, 

‘The proposed bomber was exactly what 
most people thought Magruder would trot 
out. Short-spanned, high-winged and deep- 
bellied, a closed-course racer built big, 
packed with the latest radical ideas on air- 
plane design. 

‘There was no fussing about peacetime 
production frippery. The first B-26 that 
came off the line was the pilot model and 
full-scale prototype in one, Behind it 
stretched a production line, The B-26 rep- 
resented the longest chance ever taken on 
a single design. 

‘The first Marauder appeared in November 
1940. It had a span of 65 feet, was 58'3” 
long, and was powered by two 1,850-h.p. 
Pratt & Whitney Wasp engines. Its top 
speed was above 350 mp.h. The prototype, 
unburdened with armament, had an opera‘ 
ing ceiling in the neighborhood of 29,000 
feet, and its range ran just a little short of 
2,400 miles. With current armament, the 
range is approximately 1,300 miles, 

‘The early models were lightly armed, 
‘They toted a .30 (Continued on page 75) 


HOW THE FIRE POWER OF THE B-26 HAS BEEN STEPPED UP 
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. to the heavily armed Marauder of today. Other guns may be added fo those shown 
hore. A torpedo can be carried in @ simple rock on the underside of the fuselage 
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Short-spanned, high-winged, and deep- 
bellied, the B-26 is designed to fly like a 
fighter—and haul bombs by the truckload 


Two .50's in the tail give the Marauder a 
murderous sting. The first, lightly-gunned 
B-26 had only a single gun in this spot 


1s for the B-26, the Army 
s of warplane 


In its specific 
the orthodox 


caliber machine gun forward and a heavier 
one in a light mount in the tail, while the 
main weight was borne by the two .50s in 
a top power-driven turret. 

‘The day the first Marauder taxied down 
the line at Martin's plant, everybody knew 
it was going to be plenty hot—and it was, 
‘The ship caught up with a couple of con- 
temporary first-line fighters. Its top speed 
was so great that good air pictures had 
to wait until a second model could be 
built. Only a few ships could pull up 
alongside to give a photographer a chance 
for a shot, 

‘There is more to the simple, clean, cigar- 
shaped lines of the B-26 than meets the eye. 
Probably this was one of the things that 
sold the production-wise engineers like 
Harry Volmer, the manufacturing boss, and 
factory manager Tommy Soden. The fuse- 
lage was unusually free from compound 
curves which are tough to make, tougher to 
tool and all but impossible to assemble. 
‘The ship had been engineered to eliminate 
one of the major bugbears of airframe 
production. 

As more and more war information rolled 
in, it became evident that even a medium 
bomber must take care of itself in a fight, 
and that, despite high speeds, the effective- 
ness of a bomber depended on how well it 
could fight its way to an objective and 
fight its way back. More guns went onto 
the Marauder. The single-gun stinger in 
the tail gave way to two .50's. The .30 
caliber peashooter that protruded delicately 
through the transparent nose was replaced 
by a murderous flexible .50. 

‘Most recent addition to the ship's arma- 
ment is a simple rack that permits it to 
sling a torpedo outside. The first appearance 
of this idea at the Battle of Midway, major 
proving ground for the B-26, was a com- 
plete surprise to the Japanese fleet. A 
formation of aircraft carriers was approach- 
ing Midway, surrounded by destroyer and 
cruiser escort. The plan was for high-flying 
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1ed to ask for the impossible—and got it, 
juder was one of the longest chances 


B-17's to “soften up” the enemy, while the 
B-26's swept in for the kill, Everything was 
OK except that the Fortresses failed to make 
contact with the enemy. As a result, when 
the four B-26's came in flying low, they were 
faced with a completely screened naval unit, 
still keeping perfect formation. There was 
no waiting, no turning back. The Japs stood 
by for a low-flying bomb attack, spreading 
formation to minimize hits. The B-26's, tak- 
ing advantage of their maneuverability and 
speed, dropped close to the water for the 
attack. ‘This meant that precious time 
was gained as the Jap antiaircraft gun- 
ners had to readjust their gun positions, 
The B-26's dashed in and delivered their 
deadly missiles, sinking two of the carriers 
right in the middle of the defense forma- 
tion. 

Performance in the Aleutians, where they 
sank two destroyers in one patrol, indicates 
the great advantage gained by long-range 
torpedo patrol. The maximum range for 
the best regular torpedo plane is in the 
neighborhood of 1,000 miles. This means 
that patrol activities must be limited to 
small areas or entrusted to slower equip- 
ment. A plane like the Marauder can carry 
its torpedo considerably farther, searching 
inlets and protected water where enemy 
craft may be lurking. 

One remarkable thing must be noted in 
the Marauder's performance: It is little 
affected by the increased loads imposed on 
it. Guns, bombs, and torpedo can be saddled 
on it. Still the Marauder lifts its nose up, 
tucks away its tricycle landing gear, and 
soars away. 

By orthodox engineering ideas, the Ma- 
rauder should not even taxi. The authorita- 
tive German magazine, Luftfahrtforschung 
originally passed the design off as a joke. 
The Japanese official registry would not 
even list it. Some folks are still in doubt, 
rubbing their eyes as production-type B-26s 
go off the line to make things unpleasant 
for Berlin and Tokyo. 


15 


IDING at anchor in the Capitol Yacht 
Basin at Washington is one of the 
strangest ships afloat. Appropriately named 
the Phantom, she resembles anything but a 
sea-going craft. Her deck is almost flush 
with the water line. Missing are smoke- 
stacks, superstructure, and cabins. 

‘The Phantom is a 91-foot model of a rev- 
olutionary-type concrete ship, completely 
automatic and designed to travel in convoys 
of ten or more operated by remote radio 
control. In convoy the crewless ships are 
expected to slip through the water at 10 
knots, invisible to enemy raiders beyond a 
radius of two miles. Progress will be con- 
trolled by an escorting vessel using a secret 
system of ultrashort-wave and code-signal 
devices. If the control vessel is sunk, the 
Phantoms will proceed for two hours on the 
same course, Then mechanisms aboard will 
halt them automatically and send distress 
signals, giving their approximate position. 

‘The Phantoms are to be 260 feet long, 36 
feet on the beam, and 27 feet deep—small 


The Phantom, 91-foot model of a radio-controlled concrete convoy vessel proposed as an answer to the 
Usboats, The cabin is @ temporary structure for the crew of two thot took 


Crewless Ships for Phantom Convoy 


her to Washington for tests 


for modern shipping—but they will have a 
dead-weight capacity of 2,000 tons. Diesel 
engines of 1,000 horsepower will drive 
them under automatic control. Except for 
air intakes for the engines, the craft will be 
completely sealed. 

A series of 10 to 15 watertight compart- 
ments will make a Phantom fairly resistant 
to torpedo attack. If a torpedo hit floods 
one of these compartments, ballast tanks 
with automatic pumps will trim the ship. 
All vital parts will be concentrated within 
@ space less than a tenth of the ship's total 
length. 

Into this ingenious plan have gone the 
skill of F. B. Woodworth, radio expert who 
helped develop ship-to-shore radiotelephone 
service, and Vladimir Yourkevitch, designer 
of the Normandie’s hull. Their model, the 
Phantom, is awaiting Government tests, 
They believe that Phantom convoys will 
save the lives of many merchant seamen 
and help solve United Nations shipping 
problems. 


The model receives her 
appropriate name in the 
launching ceremony ot a 
Florida shipyord, Actual 
ships would be 260 feet 
long ond 36 feet in the 
beam. A convoy of these 
vessels, controlled by a 
“mot naval craft, 
would be almost invulner- 
able to torpedo attack 
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Reverse Oars 
Let Rowers 
Look Ahead 


The inventor demonstrates use of the " 
whore-you're-going" oar. Detoils in drawing 


JOWING a boat while facing forward is 
said to be made practical for the first 
time by an invention of Percy M. Griffin, of 
Albany, N.Y. The device consists of an 
oarlock in which the forward-and-backward 
motion of the oar handle is reversed in the 
oar by means of segment gears as shown 
in the drawing above. At the same time, 


“HURRY HUTS” built entirely 
from prefabricated wood sec- 
tions are protecting U. 8. 
troops from the rigors of 
winter in Alaska and on the 
Pacific Coast. Containing no 
metal except the bolts and a 
few fittings that hold them 
together, they represent a 
saving of at least three tons 
of steel for each unit as com- 
pared with steel huts. Only 
39 man-hours of labor are re- 
quired to erect one of the 
huts, and inexperienced work- 
men may be employed. Pack- 
aging is carefully planned to 
eliminate loose parts as far 
as possible, with bolts em- 
bedded in section panels and 
nuts attached. 
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a rocker mechanism controls the vertical 
movement s0 that the oar is lifted out of 
the water when the handle is depressed, as 
in ordinary rowing. ‘The complete oar with 
its mechanism lifts out of the socket and 
can be folded for carrying and storage. 
Detachable sockets are provided so that 
the device may be used on any boat, 
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OUR clothes are due for a lot of changes, 

and you will like them all. You'll soon 
be wearing suits made partly out of skim 
milk, soybeans, peanuts, seaweed, bark, cel 
lulose, plastics, and possibly even glass, and 
you won't even have to get used to it. The 
chances are, if your merchant didn’t let you 
in on the secret you'd think you were still 
buying wool. 

This is the day of synthetics—and in tex- 
tiles as well as in other fields, the chemist 
is going to give you good substitutes for the 
materials you can no longer buy. If sheep 
can't grow enough wool to clothe both you 
and the Army, the chemist will take the food 
the sheep eat and grow wool in his test tube 
without the need and the delay of the mid- 
dleman. Samples of the magic show that the 
venture is a great success. 
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‘There is cloth for suitings and overcoats 
made partly of rayon from cotton linters, 
Aralac processed from skim milk, Palco 
shredded from the bark of the redwood tree, 
and peanut fiber from the peanut kernel, 
Velon, which is a plastic, and soybeans are 
going into handsome, serviceable upholstery. 
Nylon scraps left from the manufacture of 
parachutes are used in other war materials. 
Fiberglas yarns are making colorful neck- 
ties, draperies, and bedspreads. Most of 
them can duplicate all the qualities of nat- 
ural fabrics, and many can add something 
extra. 

Scientifically, man-made fibers fall into 
four major classes: protein, which is a com- 
Ponent of food; cellulosic, from cotton and 
wood pulp; true synthetics, from coal and 
air; and glass. Aralac, first of the usable 
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protein fibers to be intro- 
duced, is derived from case- 
in, which is about three per- 
cent of the content of skim 
milk, One National Dairy 
Products Corporation factory 
is producing about 5,000,000 
pounds of Aralac yarns this 
year and, blended with fur or 
wool, the synthetic has al- 
ready met wide acceptance in 
“felt” hats, It has turned up 
also as a blend with rayon, 
giving that cellulose fiber a 
woollike resilience. Aralac is 
like wool in every way, but is 
only about 75 percent as 
strong and needs a blend to 
make it wear. 

Henry Ford is producing a 
soybean protein fiber on a 
commercial scale (P.S.M., 
Aug. '42, p. 106). It has been 
used mostly in wool blends 
for upholstery materials, but 
successful experiments are 
being made in developing a 
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Extrusion is the essential process by which most synth 
converted into textile fibers. Reduced to viscous liqu 
ore forced through tiny holes in o nozzle, or spinneret, into a 
coagulating bath, emerging as fine filaments, Some are woven os 
continuous filaments, others chopped and spun into staple yarns 


Plastic Velon is made into strong upholstery for 
‘autos and busses. It is waterproof, insectproof, 
‘and acidproof, and may soon be used in clothing 
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BLENDING com 
staple fibers ir 
quality that neither fiber clone possesses 


7 


PLAITING comi 
synthetic fiber 


es a continuous-filament 


fc fiber with another 
or with @ natural yarn may be done during 
weaving. One is the warp and one the woot 


CELLULOSE 


mance 
' o 
ain ee 


WELDING is a method of 
synthetic yarns without spinning or weaving. 
It is still in the experimental stage. A 
natural fiber, such as cotton, is mixed with 
© cellulose acetate fiber ond heated under 
pressure. At a high temperature the acetate 
welds the fibers {ogether into o flufly web. 
The mass is heated again, this time in on 
lk t converts the acetate 
fibers into producing a woolli 
flannel. Synthetic yarns used for this are 
acetate rayon, nylon, and vinyl compounds 


meri 
rT wT wrvy VT 


COTTON macKine, 


KNITTING cotton and nylon together in o 
single operation is a step in the production | 
of nylon Nylon is looped (above) on | 
2 cotton backing, and the loops ore then cut 

(below) by brushing. The free ends of nylon 
Yorn give the fabric the nappy appearance of 
thot shown at the bottom of the facing page 
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suiting fabric. A couple of Scotch chemists 
have exhibited small swatches of a fabric 
half wool and half peanuts. It is softer and 
more pliable than soybean wool, and in other 
respects is much like both it and Aralac. 
From England come reports of a new fiber 
from kelp, or seaweed, utilizing the protein 
content, algin, which is a by-product from 


Nylon has been drafted by 
the Army, but in using it 
in parachute cloth 
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the extraction of iodine. Algin fabric is com- 
pletely fire-resistant: a swatch soaked in 
gasoline was set afire, and the blaze burned 
out without damaging the cloth. 

In Australia experiments are being made 
with fibers from animal muscle tissue and 
from leather waste. In occupied France, 
fabric called “Piloita” is made from sweep- 


«+ + into short 
staple fiber and 
then twisted... 


are chopped up... 
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50% RAYON 
50% WOOL 


35 % ARALAC 
65% WOOL 


warm fabrics. 


ings of hair from barber-shop floors. ‘The 
Germans and Japanese are reported to be 
working on a fabric made of fish, but they 
are keeping it secret, not even telling what 
the finished product smells like. 
Fiberglas, extruded in filaments 22/100,- 
000 of an inch in diameter, has electrical and 
chemical properties that have made it a 
“must” for war industries short of rubber 
and silk, It is fire-resistant, waterproof, 
wrinkleproof, and insectproof, and when no 
longer needed in the war effort will reap- 
pear on the peacetime market in drapes, 
bed spreads, tablecloths, and the like, and 
blended with silk or rayon in neckties. Be- 
cause it does not stand abrasion well and is 
cold, it has not yet been developed for use 
in_clothinj 
Plastics can be converted into strong, 
warm textiles, and some have qualities of 
electrical and chemical inertness that no 
natural fiber can approach. The newest is 


and spun... a handsome, 


intofuzzyand —woollike fleece 
lient yarn. that has a heavy, 
This soft spun —_even-textured nap 
Nylon is used 


in making 
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@ fibers that never saw a sheep's back ore being spun with real wool into blended fibers that 
Here wool is used in four promising blends—with rayon made 
shredded from the bark of th 


. with Palco fi 


50% PALCO 
50% WOOL 


50% PEANUT PROTEIN’ 
50% WOOL 


Nylon fleece on a cotton backing tailors 
well, as shown in the photograph a 

and withstands wear. Though resi 
it tends to flotten in abrasion 
Nylon for 
probably be restricted now that its man- 
ufacture has been frozen for war needs 
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9 
in the test-tube stage. 
The photomicrograph of 

ion of the 
@ body of 
wool (A) and peanut 
(8) and cotton stripes 
of white (C) and red (D) 


Southern Regional Research Laboratory, U. 


vinylidene chloride Velon, which looks much 
like a shiny, coarse horsehair. It is unaf- 
fected by water, most acids, insects, and rot, 
and is used for upholstery, drapes, hand. 

bags, luggage, and also, in a large-size fil 

ment, for insect screening in place of cop- 
per. ‘Its base is the same as that of plastic 
water pipes (P.S.M., Oct. '42, p. 73). The 


Here a good wool substitute, 18 percent Aralac 
‘and 82 percent spun rayon, is stretched to the 
breaking point, somewhat lower than that of wool 


8. Det. of Agriculture 


Firestone Rubber Company, in 
charge of its development, be- 
lieves that Velon can be mixed 
with cotton and wool as success- 
fully for suitings as for uphol- 
stery. 

Another plastic fiber with pos- 
sibilities is Vinyon, a copolymer 
of vinyl chloride and vinyl ace- 
tate. Like nylon, it is extruded 
in tiny filaments that can be made 
up into continuous-filament or 
staple-yarn fabrics. Its use in 
war work is largely in chemical 
processes where its resistance to 
chemicals makes it invaluable as 
a filter. Low heat resistance—it 
begins to get tacky at 150 de- 
grees Fahrenheit and can't be 
ironed—is delaying its use as or- 
dinary fabric, but the American 
Viscose Company, which is de- 
veloping it in partnership with 
Union Carbide and Carbon, re- 
ports that this fault is being 
licked. 

Palco, the bark of the redwood, already 
used as a substitute for cork in manufactur- 
ing insulation (P.S.M. Jan. '43, p. 110), is 
also being shredded as a wool blender in 
blankets, heavy-duty Mackinaws, and felt 
hats, and as a mattress filler. Palco fiber 
is warm, resilient, tough, water-resistant, 
and cheap, costing six cents a pound to a 


Weter that soaks into an untreated fabric, at the 
right below, is repelled by the Zelan-imprognated 
somple ot left. The finish stands many cleanings 
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Rayon can duplicate any fabric on the market. Here, from left to right, it doubles as a lightweight 


with @ lofty nop, 0: o creo: 


dollar for virgin wool, but is too 
short’ and coarse for use un- 
blended. 

Rayon, synthesized from the cel- 
lulose in cotton or wood pulp (and 
soon possibly from corn or milk- 
weed stalks), is the oldest artifi- 
cial fabric of them all. Consump- 
tion in the United States topped 
that of wool in 1941 when it had 
taken over the field of silk. It can 
duplicate any fabric on the mar- 
ket. 

‘The actual manufacture of all 
these test-tube fibers, with the 
exception of Palco bark, includes 
one controlling process, extrusion. 
After the raw materials of the 
synthetic fibers have been re- 
duced to viscous liquid, they are 
forced through a spinneret hav- 
ing a nozzle with several hundred 
pin-point holes, going from it 
into a coagulating bath where 
they solidify into web-fine fila- 
ments. 

‘Two new fabric finishes com- 
plete the roster of textile develop- 
ments. One is Du Pont’s Zelan, 
a long-chain nitrogen-complex 
liquid that is a semipermanent 
water repellent and may soon be 
used on raincoats made without 
rubber, The other is Koloc which, 
the United States Rubber Com- 
pany reports, more than doubles 
the life of cloth treated with it. 
Unfortunately a small amount of 
rubber is required in its manu- 
facture, and that will serve to 
keep it off the market until suffi- 
cient supplies of natural or syn- 
thetic rubber are again available. 


“"Teddy-bear” cloth, just to the right, 
is colton-backed wool for heavy coats. 
The all-rayon "brush-knit” fabric, for 
tight, gives other coats a warm lining 
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worsted suiting with good draping form, as a fresh and crisp sharkskin, os o fleecy wool-type fabric 
sistant textured crepe, and aso permonently-marked, handsome moiré 


Fiberglos yarn drawn from marbles of unblemished glass has 
been woven into neckties like that above. Now in war work, 
sulating tape for electric motors and generators 


Soybeans, versatile protein, are the source of the synth 
i with wool in upholstery fabrics, 


and its coarseness may be reduced to permit use in clothing 
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A soaman's most important safe 
ty device is this rubber life 
suit, distinctive features of 
which are easily visible yel 
low hood and gloves, weighted 
thoes to keep him upright in 
the water, and o watertight 
zipper. By’ pulling the wooden 
knob of the zipper up to his 
neck, he can make the suit en. 
firely watertight except for the 
fastener ot the neck, which re. 
mains out of water. A kapok 


waters, he pulls on ti 
sors of the wit, ond 
its sleeves tied at his 
so he can got into it quickly 


This watertight safety bag, designed to cor 
the items shown ‘below, can also be quickly in- 


Photographs by Robert F. Smith 


flated by mouth to serve as a life preserver 


What the well-equipped shipwrecked seaman now cor 
(3) Tropical helmet, (4) Flashlight. (5 
jeather gloves. (10) Jackkni 


whistle. (JI) waterproofing oil. (12-13) SI 


2) Chamois leatherette shirt. 
elt light, (8-9) Woolen 


yeath knives and 


e 
pst Ped, 

the aN NCKED SEAMe EQuip oes 
waewFe EN palPME 

UNP oavew A NT Now 

eRIN = BY BERNARD WOLFE ck To PORT 


WAS all over before you could say “All 
hands on deck—man the lifeboats!" One 
minute Marty was standing watch on the 

graveyard shift, wondering if he really saw 
a streak of foam creasing the inky waters— 
the next, the whole ship heaved and shud- 
dered and, with a terrible splintering crash, 
split in two. 

In a matter of seconds, or so it seemed 
to Marty, the deck he stood on was awash 
and he was going under. Worse yet, the 
lifeboats up forward were lost, and Marty's 
hand had been badly crushed by a hurtling 
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piece of deck plate, But he was in very 
little danger. For one thing, he had a new- 
style kapok vest strapped tightly around 
his torso, and, in addition, his rubber life 
suit was half on, with the sleeves tied 
around his waist. In practically nothing 
flat he had his arms inserted in the sleeves 
and the helmet adjusted over his head. One 
yank with his good hand zipped the slide 
fastener shut up to his neck. His water- 
tight emergency safety bag, full of valu- 
able gear, was right beside him, and in an- 
other moment he had it hanging over his 
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shoulder. Had he been caught without any 
other equipment, this little bag would have 
saved the day for Marty, for there was 
enough air trapped in it to support the 
weight of two m a in the water. 

What subsequently happened to this typi- 
cal seaman is now a common story among 
the gallant men of our merchant marine. 
With his air-filled .ife suit, his inflated 
bag, and his kapok vest, he had buoyancy 
to spare, and he wasn’t pulled down very 
far by the suction from the sinking boat, 
nor even by the davit guy wire that mo- 
mentarily coiled around his boots. As soon 
as he shot to the surface, he kicked himself 
upright, and the next moment he was flash- 
ing the red signal light clamped to the 
chest of his rubber suit. Some of his ship- 


above are 


At th 


At an Eastern training station, 
Merchant Marine cadets shown 
instructed in lower 
boat from a pair of 
left, a seaman 
"models" the cloth 


mates who had managed to lower away one 
of the life boats aft were attracted by the 
flickering light, and soon had hauled him 
into their boat. Here there was an ample 
stock of sulfa drugs and other medicinal 
supplies in the emergency first-aid kit, and 
Marty's hand was carefully attended to. 
Even better, the boat was equipped with 
a portable radio receiving and transmitting 
set. The ship's radio operator had gone 
down with the vessel, but there was no 
difficulty in operating the radio, since it 
had an automatic signal which flashed re- 
peated SOS's over the international-distress 
wave length to all ships at sea and coastal 
listening posts. This distress signal was 
picked up by a near-by Coast Guard sta- 
tion, which speedily dispatched a rescue 


the Arctic run. The: 
fur hood, felt mask, sheepskin- 


ed corduroy jacket, felt 
boots with rubber overshoes, 
d_ mittens. The 


drawstring-type Vaco life suit 
ot right has o special flash- 
ight with a spring arrangement, 
shown below, which enables 

wearer to signal passing shi 
and planes while he is adrift 


MERCHANT MARINE SCHOOLS 
TEACH MEN TO PLAY SAFE 


The United States Merchant Marine 
Academy at Kings Point, Long Island, 
N. Y., is only one of the Government's 
new cadet schools now training men 
from civilian life for ratings in the 
Merchant Marine service. The course 
takes about a year to complete, and 
gives an intensive training in the 
portant phases of seaman- 
Most important of all at the 
moment are the studies in safety sea- 
manship—based largely on the ex- 
periences of shipwrecked seamen 
who have come back to tell how lack 
of proper equipment and insuffi 
training can take a heavy toll of liv 
in torpedoings and bombings. Ca- 
dets, in every stage of their training, 
w studying and profiting by 
experiences. Shown on these 
pages are some of the lifesaving 
methods that cadets must master be- 
fore certification. At left, they climb 
down ropes and cargo nets in an 
abandon-ship exercise. At lower left, 
a cadet jumps from the “deck” to the 
water in a rubber life suit. At bottom 


left, with his safety bag under his 
arm, he waits to db 


First-aid kits are also required equipment for all 
rafts and lifeboats. The watertight container shown 
below contains, among other necessities, sulfa drugs, 
splints, gauze, scissors, forceps, am- 
adhesive tape, cotton, and safety pins 


"Safety-At-Sea” 
ot the New York 
Notional Maritime Union ore those 
‘oppearing at upper left. The Delta 
Morse-code signaling lamp above 
shows the telegrapher's key with which 
@ shipwrecked seaman con flash the 
dots and dashes of a message to a 
passing ship. At lower left ore some 
of the concentrated foods 

every lifeboot must be 
Among these are canned pemmicon, 
sweet chocolate, malted-milk tablets, 
ond biscuits. One of the most servict 
able pieces of equipment for e 
seaman who hos to obondon 
the Sculler automatic distress 
shown ot the 


anal 
ht. This canvas-cov- 
no keys oF 
+ signal, Simply 
turning it right side up forces down 
‘on internal weight which mokes a 
contact and lights the bulb. It 
is watectight and extremely durable 


boat. There was no trouble in finding the 
lifeboat a few hours later, because Marty's 
comrades kept shooting up brilliant red 
parachute flares from their signaling gun. 

Today, a little more than a year after 
the opening shot of the war, the United 
States merchant marine has become expert 
in meeting all emergencies at sea, and is 
being equipped with a host of lifesaving 
devices which bid fair to make it the safest 
merchant fleet in the worl 

How this safety streamlining was accom- 
plished is a story of close co-operation be- 
tween the Navy, the Coast Guard, the 
Maritime Commission, the War Shipping 
Administration, and hundreds of sailors in 
the maritime unions—men like Marty and 
his mates who came back from sea with 
recommendations based on first-hand ex- 
perience. Early in the war, the National 
Maritime Union, for example, drew up a 
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seomen's difficulti Two kinds of plugs o 
to stop up the holes: o wooden conical ples which 

ill fir into almost ony size bullet hole; and o 
metal plug whose toggle bor opens on the outside 
of the holo, allowing washer te be screwed tight 


safety program designed to save lives, 
ships, and cargoes from avoidable loss. In- 
cluded in this program were urgent pleas 
for better loading of ships; the proper 
provisioning of lifeboats; the installation on 
all merchant ships of lifesaving suits, rafts, 
and defensive arms; the reconditioning of 
quarters to accommodate Navy gun crews; 
compulsory lifeboat and fire drills on every 
boat before leaving port; the keeping of 
lifeboats swung out on their davits at all 
times; the establishment of an adequate 
coast patrol through the requisitioning of 
small private craft; the organization of 
safety committees aboard all ships; and a 
thorough training program for new men. 

Government experts, engaged in elabo- 
rate research on their own, listened care- 
fully to the men who man the ships and in 
many instances adopted their suggestions. 
Government agencies then swung into ac- 
tion by drastically tightening the regula- 
tions covering equipment and behavior on 
board merchant vessels. Local Merchant 
Marine inspectors in every port, operating 
under the Coast Guard, went over every 
ship from stem to stern, checking the safety 
equipment and supervising the installation 
of new gear. The Division of Training of 
the War Shipping Administration, under 
Telfair Knight, director of the division,and 
Captain R. R. McNulty, assistant director 
and supervisor of the Merchant Marine 
Cadet Corps, has set up 13 centers for 
the training of thousands of men. Some of 
these centers are cadet schools which are 
training men from civilian life and seamen 
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The “doughnut” raft below is 


has a oj 
injured or exhousted men, Rope coils attached to the 
sides permit men in the water to hold onto the raft 


ed when lifeboats and 
cre unavailable. Mode of canvas-covered cork, 
supported submerged platform for use by 


up from the fo'csle for both licensed and 
unlicensed ratings in the Merchant Marine. 
Others, like the huge Sheepshead Bay Mari- 
time Training Station at Oriental Point, 
N. ¥., are preparing men to be stewards, 
deck hands, and boiler-room apprentic 
In every school a strenuous Safety Seaman- 
ship Program has been instituted. 

The United States Merchant Marine 
Academy—located at Kings Point, L. I., on 
the luxurious grounds that were formerly 
the estates of Walter P. Chrysler, Nicholas 
Schenck, and the late movie star, Thomas 
Meighan—is typical of the Government's 
cadet training centers. Entrance require- 
ments are every bit as tough as the Nav} 
Only high-school graduates of good char- 
acter, and who can pass stiff physical and 
intelligence tests, are admitted. Cadet ofi- 
cers, taken from civil life, receive 10 weeks 
of preliminary training, then spend six 
months at sea, and finally return to school 
for six to eight months of additional in- 
struction. Their classes cover naval science, 
seamanship, navigation, cargo loading, ship 
construction, lifeboat certification, and a 
heavy dose of Safety Seamanship—in other 
words, a course of study that runs the 
whole nautical gamut. 

Before certification, the cadets go through 
a four-hour drill which simulates the actual 
conditions of a vessel under fire. This is 
the acid test, and it takes real proficiency 
to survive it. Some of the men, designated 
as casualties, are lowered into lifeboats and 
given first-aid treatment while the crew 
is pulling away (Continued on page 214) 
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Whrcey MATERIAL 


SCIENCE HAS DISCOVERED UNDREAMED-OF WAYS TO 


By HERBERT ASBURY 


LTHOUGH man has manufactured 
glass for some 10,000 years, he still 
doesn't know precisely what it is or 

how to deseribe it accurately. The scientist 
may call it “a super-cooled liquid," or “an 
amorphous solid,” but these and other defi- 
nitions don’t describe glass in the sense that 
HO, for example, describes water. No true 
chemical formula for glass is known, be- 
cause its chemical constitution and molecu- 
lar structure are mysteries which not even 
the microscope and the X-ray have been 
able to solve. 

From remotest antiquity this mysterious 
substance has been used by man for his 
safety, comfort, and adornment. Artifacts 
of obsidian, glass manufactured by nature 
through volcanic action, have been found 
in almost every country of the world, The 
savage of the Stone Age chipped knives and 
spearheads from fragments of obsidian, and 
as early as the Bronze Age the substance 
‘was sold and bartered as an important arti- 
cle of commerce. For thousands of years it 
was in demand for weapons, jewelry, and 
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mirrors, but its importance began to decline 
when the first artificial glass appeared 
about 8,000 B. C. 

In the modern world glass is everywhere. 
We drink from glass and preserve our food 
in it. We look through it, into it, and use it 
for protection from the weather. It enables 
the optical scientist to measure and con- 
trol light, and the astronomer to see and 
photograph the planets and the stars. It 
makes possible the spectroscope and the 
microscope, the cathode-ray tube and the 
‘X-ray machine, and the myriad instruments 
of a great research laboratory. A world 
without glass would be dark, dreary, and 
uncomfortable; to millions it would also be 
blurred and dangerous. 

‘The pace of technological advance in the 
glass industry has been tremendously ac- 
celerated by the war, and American manu- 
facturers are producing new types of glass 
which are not only proving satisfactory 
as substitutes for critical materials, but are 
being used in the actual fabrication of 
weapons. Perhaps the most important of 
these discoveries have been made in optical 
glass, the manufacture of which is one of 
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oF A THouSAWO Uses 


USE GLASS—BUT STILL HASN‘T FOUND OUT JUST WHAT IT IS 


America’s most carefully guarded military 
secrets. In this field the new glasses have 
enormously increased the efficiency of our 
range finders, detection devices, aerial 
cameras, and other precision instruments 
used by the armed forces. One new glass is 
being ground into lenses which will enable 
observers to look directly at the sun with 
clear vision, and so spot dive bombers and 
other approaching aircraft. Another will 
blot out all reflected glare, but the lens 
ground from it can be rotated by hand to 
exclude as much light as desired. A third, 
the first glass made without sand, has a 
much higher refractive index than any 
glass previously manufactured. Applied to 
aerial cameras, it will give better definition 
and cover a larger area with no loss in lens 
speed. 

‘New uses for glass in ammunition, and in 
the actual manufacture of ordnance, are 
of equal importance, but cannot be re- 
vealed. Two of the country’s largest glass- 
makers, Libbey-Owens-Ford and Pittsburgh 
Plate Glass, are making a glass up to four 
inches in thickness, which will stop a .50 
caliber bullet, and are fabricating housings 
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for pilots and bombardiers out of bent lami- 
nated safety glass. A year ago both of 
these glasses were considered impossible to 
make. 

To alleviate a shortage of cork for low- 
temperature insulation, and of magnesia, 
asbestos, and other materials for high 
temperatures, the Pittsburgh-Corning Cor- 
poration has developed Foamglas, (P. S. M. 
Nov. '42, p. 49). 

‘The Corning Glass Works are making 
automobile batteries of glass for the first 
time, using their famous heat-tempered 
Pyrex, and are thus conserving lead and 
rubber. Various metals are being saved 
by the use of glass springs for stresses of 
2,000 pounds per square inch, In many 
respects glass is superior to steel for this 
purpose. It is more truly elastic, retains 
its elasticity over a broader temperature 
range, is immune to acids, and is appar- 
ently immune to fatigue. One such spring 
showed no signs of failure after 8,000,000 
deflections in a sulphuric-acid mist. 

Extensive use of the new fiber glass for 
heat insulation and interior finishing in 
ships and airplanes is (CONTINUED) 
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1 Slows making starts with pre 
ing of sil 
gtedients. He operator is ke 
delicate scale os he lets a hand: 
jal dribble through his fingers 


Shown below is one of the long cast-iron 

in which the plate gloss will rest 

during grinding and polishing, Ploster of Paris 

is sproad on the table to hold the gloss se: 

curely wh under the 
battery of grinders shown in the bai 


now put into huge 

i -tom- 
perature furnace. 9 the materials 
that go to make up the batches, the Corning Glass 
Works manufactures os many as 300 types of glass 


5 Looking lite enormous phonograph disks, spinning 
swiftly” on turntabl of ' polishing 
wheels puts the finishing touch to the surface of the 

Prior to this, the glass has been ground 


lass. y 
From, rough fo smooth. For “abr sond is used 
in the grinding, and iron o the polishing 


3 from the furnace, the melten gloss cored to this machine by means of cranes. Hare the glow 

shown being poured from a pot into the rollers which flatten the glass to the a shiek 
pant An toon aos Wcater gatcooe the Lor ties: ie nesed cia en iehemtiotine sae 
ing room—a long brick tunnel through the glass moves slowly. In this manner the plate 
glass is corefully cooled, finally emerges as rough glass, ond is ready to be ground and polished 


Following the 
6 ing ond to 
spectors, Shou 
it is cut on outomat 
dy for shipment. Although the 
operations, from the time of the melt to cutting # 


estimated by the Navy to have saved 6,000,- 
000 pounds of aluminum in the first eight 
months of the war. This glass is also be- 
ing utilized for camouflage, is replacing 
asbestos in electrical equipment, and is be- 
ing spun into textiles for military purposes. 
Improved manufacturing methods now per- 
mit the glass used as electrical insulators 
to be formed into intricate shapes having 
threads, holes, and other design details. 
Glass plumbing is beginning to replace lead, 
steel, and copper, and a new tempering 
treatment makes the glass pipe suitable for 
hot-water service. 

‘Two discoveries in particular have helped 
make these applications possible and hold 
great promise for the future. They are an 
extremely hard plate glass manufactured 
under various trade names by the Pitts- 
burgh Plate Glass Company and others, and 
a 96-percent silica glass developed by H. P. 
Hood and M. E. Nordberg of Corning Glass 
Works, The importance of the latter glass, 
the discovery of which has been hailed as 
one of the outstanding scientific achieve- 
ments of the century, lies in the fact that it 
is almost pure fused silica, and very nearly 
closes the gap between glass and quartz. 
It has unusual chemical stability, an ex- 
tremely high softening point, remarkable 


transparency to infrared and ultraviolet 
radiation, and great resistance to thermal 
shock; it can be heated white-hot and 
thrust into cold water without damage. 

In devising methods of manufacturing the 
96-percent silica glass, Hood and Nordberg 
found that they could begin with a boro- 
silicate glass of about 75 percent. silica. 
This was of great importance, for it en- 
abled them to avoid the high temperatures 
necessary to melt a glass of very high silica 
content. The melting point of the high 
crystal form of silica, for instance, is 1,710 
degrees centigrade, which can be reached 
only in specially built furnaces. After melt- 
ing the borosilicate glass in the usual man- 
ner, the product is subjected to a heat 
treatment which causes it to separate into 
two distinct phases, one of which is very 
high in boric and alkali oxides and is soluble 
in 3N-HCL, or 5N-H.SO,, at about 98 de- 
grees centigrade. After being immersed 
in one of these solutions one day for each 
millimeter of thickness, the soluble phase 
is completely leached out, but the other, 
which is almost pure silica, is not affected. 
‘The glass is then washed and dehydrated at 
high temperatures, a process which causes 
it to shrink about 20 percent and closes all 
of the large number of minute pores. The 


GLASS NOW DOES 


Springs made of glass have proved 
#0 be one of the marvels of modern 
eesnaesinte Re Ge 

loss. igets wos in a flexin, 
ackian scale Nera fee orten 
days. When it was finally taken out 
excellent condition—af- 
ht million deflections! The 
lances in the modern revolving alte 

= port beacon af the leff ‘are ‘among 
nany produch made by Corning Glass 
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result is a nonporous, transparent glass. 
Because of the remarkable method of man- 
ufacture, it is generally known at Corning 
as “resurrection glass. 

‘The new hard glass, a tempered plate 
glass made by a quick annealing process 
which neutralizes the forces of expansion 
and contraction, has many of the charac- 
teristics of the 96-percent silica glass, and 
in other respects approaches the glass- 
maker's dream of malleable glass. It can be 
bent while in a plastic state and tempered 
in almost any shape and at any desired 
angle. It is 44 times as strong as ordinary 
plate glass, and is heat resistant up to 
550 degrees Fahrenheit. A pane of this 
glass, resting upon a cake of ice, is not 
damaged when molten lead is poured upon 
the upper surface, while a two-pound steel 
ball, dropped from a height of six feet, 
will bounce off without leaving even a 
scratch. A sheet of hard glass, supported 
only at the ends, will hold a three-ton 
elephant. 

‘A surprisingly large number of chemi- 
cals, each of which must be as nearly pure 
as possible, enter into the composition of 
the various types of commercial glass made 
in the United States, but most of them 
are added to the melt in small quantities to 


give the glass certain definite chemical and 
physical properties. The basic ingredients 
of every mixture, or batch, are silica, or 
sand, to the extent of from 60 to 80 per- 
cent by weight; limestone, burned or raw, 
about 13 percent; and soda ash in approxi- 
mately the same proportions. Two other 
substances which are almost always in- 
cluded are sodium sulphate, to reduce the 
amount of seed and bubble and act as a 
refining agent; and cullet. The latter is 
glass of the same composition left over 
from a previous melt. It assists in the melt- 
ing, and bears about the same relation to 
glass making as scrap iron does to the 
manufacture of steel. 

If the glass scientist wants to increase the 
permanence and viscosity of a glass, he 
adds a little aluminum oxide to his formula. 
Barium is used in special optical glasses 
to increase the index of refraction. Boron 
will both increase the fusibility of glass and 
reduce the coefficient of expansion, Cerium 
helps cut out infrared radiation. The num- 
ber of different glasses manufactured is 
even larger than the number of substances 
which may enter into their composition. In 
an average year one company alone, the 
Corning Glass Works, will melt almost 
300 different types of glass. 


THE ‘‘IMPOSSIBLE‘‘—AND PROMISES TO DO A LOT MORE 


This evaporation dish 
the first of the 9%. 
slots items mode 


and 


it is thoroughly chilled 
it will not break or crack 
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Gloss tubing hos now 
sturdy thot it is beginning to re- 
place lead, steel, ond copper in 
plumbing. A new method of temper- 
ing the gloss mokes it suitable for 
ony type of hotwater service 
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= 
a ANTHROPOLOGY SHOWS YOU 

What does the American HE 

flyer look like? Here ore | 

the measurements of the 

typical pilot, average of ; 

1,871 young men in the Th PICAL 

Air Forces: | , 


Height 5 feet 9 inches. 
- Weight 154.3 pounds, 
~ Arm span 71, inches. : 
Reach 35 inches. 
_ Shoulders 17% inches. : 
Chest diameter 8 inches. 
Waist diameter 8 inches. 
Chest circumference 36% inches. By HICKMAN POWELL 
Waist circumference 30 Inches: Photographs by William W. Morris 
Head (7% hat) 22% inches. 
8 11% inch HORTLY after America entered the war it was 
iceps pociee discovered, in the testing of an experimental 
Forearm 9", inches. bombing plane, that while a flyer of average size 
Thigh 20% inches. could easily squeeze through the escape hatch to 
14 inch bail out of the ship, a big flyer could not possibly 
Calf ap Enea. make a jump without first taking off his parachute. 
Height, seated 36% inches. ‘The hatch had been made too small. 
Rackito knee, seated 23% Inches. ‘This embarrassing “bug” was immediately cor- 
K fl id 21% inch rected by the manufacturer, but meanwhile it had 
yea to floor pcre performed an immensely useful service. It had em- 
Breadth of seat 14 inches. phasized and dramatized an important fact which 
Foot length 101% inches. was beginning to be realized at the Aero-Medical 
5 7% inch Research Laboratory at Wright Field: designers of 
Hand lengt inches, flying equipment did not have enough precise knowl- 
edge of the shape and size of the young men who 
were going to use it. (CONTINUED ON 


Anthropology plays its part in the design of flyers’ masks. Finishing touches ore put on on 
Here Lieutenant Randall checks o model with sliding colipers the clay heads in the Army's series 


Here is o composite 
of ofl the minimum 
dimensions of 1,453 
flyers. They were 
the ones meosured 
whose nation - menton 
(nose root 

tip) span come 

@ millimeter of thet 
‘of the typicel flye 
on the preceding page 
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Short foces, roughly 
© third of the flyers 
studied, ore combined 
in this cost. The 
nose-root to chin-tip 
measurements voried 
from 145 millimeters 
to 102, ond this one 
wos token from all 
those in the shortest 
1S-millimeter closs 


mode of the exiremes. 
This cast combines 
the averoge features 
of the I6 flyers who 
hod the shortest of 
oll the 1,871 foces 
meosured. These 16 
hod @ nosion-menton 
dimension of but 102 
to 108 millimeters 


‘And in this corner is 
the composite of the 
maximum dimensions in 
the som: 

1,453. nasion - mentons. 
Oddly enough, this 
fone resembles o Roman 
‘emperor, Head Il iso 
hatchet face, ond the 
typical boy could well 
pose for collar ads 
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This head represents 
the long faces, all 
those falling in the 
upper 16- millimeter 
nasion - menton rangi 
For fitting oxygen 
mosks, long face, his 
short-face opposite 
and the typical boy 
Head I, are the most 
important in the tot 
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To complete the seven 
heads, this one is 
composite of the 16 
Jongest faces among 
those studied. Their 
nasion-menton spans 
were all from 138 to 
145 millimeters. The 
Army has given sets 
to mask-mokers, the 
Novy, and our Allies 


To avoid trespassing on the flyers’ physi- 
cal limitations, as designers strained to 
make the best use of every ounce and inch 
of an airplane, it became more and more 
important to have such knowledge. 

In one special field it was immediately 
and urgently needed—the design of oxygen 
masks for high-altitude flying. This kind 
of flying has been made possible by im- 
provement in oxygen equipment no less 
than by development of engines and planes; 
but the masks in use are still far from per- 
fect, even though the late models are 
guarded as prime military secrets. One 
great problem is to design a mask, prefer- 
ably not of rubber, which can be turned out 
by mass production in as few sizes as pos- 
sible and will operate with a minimum of 
leakage on the great variety of faces to be 
found on the thousands of flyers in the 
Air Forces. 

When Thunderbolt meets Messerschmitt 
at 30,000 feet, a mere one-percent advan- 
tage in mask efficiency may well mean the 
difference between victory and death. And 
mask efficiency is a matter of anatomy. 

Col. Otis O. Benson, Jr., chief of the 
Aero-Medical Laboratory, consulted Prof. 
Earnest A. Hooton, the noted physical an- 
thropologist of Harvard University, and 
together they worked out a program of re- 
search aimed to classify the physical char- 
acteristics of the American fiyer. Hooton 
picked out four of his star students, ex- 
perts at using slide calipers, spreading 
calipers, anthropometers, and other pre- 
cisely scaled instruments for measuring the 
topography of the human body. Last Feb- 
ruary they set to work in two teams at Air 
Force replacement centers, making detailed 
studies of the heads, limbs, and bodies of the 
young men entering the Air Forces. 

‘Today the first tangible results of that 
study are embodied in seven sculptured 
heads, representing precisely measured 
composites of all the types of faces found 
among 1,871 young men. Graduated from 
long to short, the seven heads present a 
graphic demonstration of the broad range 
required in a satisfactory form-fitting oxy- 
gen mask. 

Since autumn, plaster replicas of these 
seven heads have been in service in the de- 
signing rooms of all manufacturers of 
oxygen equipment, serving as embodied 
specifications. Varied as the faces may 
seem, they actually represent a simplifica- 
tion of the problem, for in relation to the 
physiognomy of the people as a whole, 
flyers run pretty much to type. Earlier 
advances in mask design were made almost 
entirely by medical doctors who, lacking 
any large group of aviators as models, tried 
out their devices on the faces of hospital 
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patients. Obviously the air force cadets, 
selected for youth and physical fitness, will 
have a different range of facial contours 
from any collection of invalids. 

Engineers working on mask design are 
able to mold their experimental masks di- 
rectly on the faces of the plaster casts, 
knowing that with certain allowances for 
flexibility they can fit almost anybody in 
the air force. 

Dominant among the seven heads is the 
central figure, designated as Head I, repre- 
senting the average flyer, the grand mean 
‘of all the measurements taken from the 
1,871 specimens. By luck rather than by 
artistic intent, he turned out to be the best- 
looking one of the lot, with a strange re- 
semblance to both the Prince of Wales and 
the Arrow Collar Man as they appeared in 
the early 1920's. As the composite of the 
youngsters who have just lately been get- 
ting their wings, he is the American Flyer: 
1943 Model. 

The creation of these heads, which is 
merely the first step in the building of life- 
size manikins embodying airmen's physical 
characteristics, represents a fortuitous 
blending of practical engineering and pure 
science. They are the result of the collab- 
oration of the young man who is probably 
America’s foremost expert on the anatomy 
of the gorilla, and the plastics-industry pio- 
neer who invented the “Frank Buck’ hat,” 
now the standard tropical helmet for the 
American and British armies. 

By last July, when the statistical analysis 
of all the measurements was complete, the 
anthropology team had dwindled to one 
man, now a second lieutenant in the Air 
Forces, 29-year-old Dr. Francis E, Randall, 
from New Philadelphia, Ohio. At Western 
Reserve University, Randall had specialized 
in comparative anatomy, working with 
Prof. T. Wingate Todd, who had the great- 
est collection of gorilla skeletons in this 
country. When Todd died, Randall con- 
tinued his work. When the Japs struck at 
Pearl Harbor, he was just putting the finish- 
ing touches on his Harvard Ph. D. thesis, on 
“Growth in Gorillas.” One gathers, talking 
with him, that Randall felt pretty much 
out of things, as though his specialty were 
far from wartime realities. But no sooner 
had he finished his studies than the Army 
grabbed him, to put his special training to 
work on the quest for the perfect mask. 

‘When Lieutenant Randall presented his 
report last summer, senior officers looked at 
it with a blank, bewildered stare. It com- 
prised numerous closely typed pages of 
little else but figures, about as intelligible 
as Egyptian hieroglyphics. 

“Now you've got it, what are you going to 
do with it?” a general finally managed to say. 
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Designing an impromptu mask for one of the head 
models in the sot of seven made to measurements 
Il fit the entire range of faces in the 
Army Air Forces. In. stratosphere flyin; 
important that the oxygen masks allow no Neckogs: 


‘The men at Aero-Medical had a quick an- 
swer, Turn these figures into sculptured 
figures. The value of such figures was al- 
ready apparent. At Wright Field they had 
been using, as a model for trying out 
assemblies of mask, goggles, earphones, and 
helmet, an aluminum head which a sculptor 
had made for the purpose. It was a good, 
anatomical head of an individual, but 
measurement now showed it to be far from 
the norm of the Army aviator of today. 
The thing to do was get a sculptor quick. 

A noted sculptor was called on the long- 
distance phone. How quickly could he pro- 
duce five heads, made to measure? The 
artist said it would take at least two 
months; he couldn't do it a bit sooner. The 
Army reluctantly said he wouldn't do. They 
had to have speed. 

‘Then a Wright Field engineer spoke up. 
He knew a business man in Chicago who he 
thought could do the job, G. Walter Bork- 
land, president of the General Plastics Cor- 
poration. As a sculptor Borkland was only 
a talented amateur, who practiced the art 
as a hobby, but he was a professional with 
modeling clay. He was in the habit of de- 
signing such things as transparent plastic 
lighting fixtures, rapidly and strictly to 
specification. He was ingenious, as shown 
by his develop- 


ontinued 223) 
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G. Wolter Borkland, head of a plastics company 
and designer of many oxygen masks, fits this one 
to the contours of the model face. He made the 
original clay models of the heads themselves to 
the measurements furnished by Lieutenant Randall 


And now the finished mask covers the entire face 
up to the goggles, @ precaution against freezing 
cheeks in sub-zero temperatures. It hos space 
for o microphone, ond is olso provided with on 
escape valve over each cheek for the exhaled air 


AIRPLANE CONTROLS can now 
be studied, and their opera- 
tion quickly learned, with the 
scale model shown at the 
right. Here an aviation stu- 
dent at Franklin and Mar- 
shall College, with his hand 
on the “stick” and his feet 
on the “pedals,” puts the 
model through precisely the 
same maneuvers that he will 
have to perform in an actual 
plane. Although he have 
had considerable “black- 
board” training up to this 
point, it isn’t until he gets his 
hands on the model that he 
sees for himself exactly what 
happens to the plane when 
he manipulates the controls. 
Besides helping him in the 
essential factors of timing 
and co-ordination, the model 
plane does something even 
more important—it gives him 
the “feel” of a plane. 


TEST RUNS on new Pratt & Whitney air- 
plane engines are now being utilized 
to generate electricity in one of the 
company's New England plants. By 
means of equipment developed by 
engineers of the company and General 
Electric, the engines, instead of turn- 
ing propellers during their testing, 
now turn generators and pump elec- 
tricity into the plant's power system. 
Lines run from the engine to dials and 
indicators in a soundproof room 
where operators study the readings to 
determine performance. 
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PLASTIC SCABBARDS for bayonets, which will help 
to lighten a soldier's equipment, are now being 
issued to U.S, troops in all parts of the world, 
Made of Tenite, a plastic material made from 
cellulose acetate butyrate, the new scabbard, 
besides being light, is tough and durable, and 
comes as a welcome replacement to the old scab- 
bard which was made of leather and wood. It 
con.orms in every detail to Army requirements, 
and can stand hard service in any climate, 
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HANDLEBARS attached to a 
.50 caliber antiaircraft ma- 
chine gun make firing the 
weapon seem much like rid- 
ing a bucking motorcycle 
at high speed over a bumpy 
road. The photograph at 
the right, taken on a patrol 
vessel somewhere on the 
Pacific, shows a steel-hel- 
meted Coast Guardsman in 
action. 

As compared with aiming 
by a shoulder rest, the han- 
diebar grip is said to be 
less fatiguing to the gunner, 
since the bars absorb some 
of the vibration of the gun. 
It also allows better lever- 
age and freer sweep for fol- 
lowing fast-moving planes 
across the sky. 

‘The trigger mechanism is 
operated by means of a 
squeeze grip on one of the 
handles, just as the throttle 
of a motorcycle is controlled 
by one of the rider's hands. 


A Coast Guardsman "rides" a 
machine gun on patrol in the 
Pacific. The antiaircraft weapon 
is cimed by means of handlebars 


RUBBER FROM THE FARM has become a reality with com- 
mercial production of Agripol by Reichhold Chemicals, 
Inc., Detroit, Mich. Made from soybean oil and ethyl 
alcohol, the chemurgic rubber is not now offered as a 
substitute for natural rubber in automobile tires but 
will be used for many industrial and domestic purposes. 
Clinton Braidwood, one of the developers, is shown 
witt a sample of Agripol. Before him are jars of the 
ingredients and lumps of raw rubber made from them. 
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AIR-RAID WARDENS and other 
civilian-defense workers have 
enlisted an “electric sentry” 
manufactured by the Zenith 
Radio Corporation to listen for 
urgent telephone calls. A trans: 
mitter unit plugged into an out- 
let near the phone, as below, 
relays the ringing of the bell to 
a receiver unit plugged in any- 
where about the house. 
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COMMAND BOATS for 
use by the Army in 
the landing of inva- 
sion forces are one 
of the many types 
now being turned 
out by Chris-Craft. 
42 feet long, and 
particularly seawor- 
thy, the boat carries 
guns fore and aft, 
and has been espe- 
cially designed to 
meet all require- 
ments of transport- 
ing officer personnel. 
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THE “SENTINEL” is the Army's 
latest fast-climbing, highly ms 
neuverable liaison plane, Cap: 
ble of landing in or taking off 
from a cow pasture, it has been 
designed to hover at low speeds 
so that its observer can “hang” 
in the air to direct artillery fire 
and troop movements by radio. 


UNDERGROUND production of air- 
craft is speeded up in this Brit- 
ish plant by means of a tiny 
railroad which carries parts 
from one shop to another. Visit- 
ing American plane builders are 
shown getting a ride. 
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Drawings by Gus Mager, based on an 
exhibit at the American Museum of 
Natural History 
MOTHER NATURE was the first war 
inventor. To protect her crea- 
tures against their enemies, or 
to help them hunt their prey, she 
has provided them with weapons 
and tactics that in many cases 
anticipated the vaunted “new 
weapons” of modern human war- 
fare, The skunk was a past 
master of chemical warfare long 
before men ever thought of us- 
ing gas to demoralize their ene- 
mies; warring ants display or- 


ganization worthy of larger bel- 
ligerents. In many weapons man 
has consciously copied nature; 
in others he has arrived scien- 
tifically at results she achieved 
through evolution, 


When he finds 


FLAME THROWERS would not 

impress the cobre. He squirts 
venom into the eyes of any unwary fox or other oni- 
mal that molests him. One squirt is usuelly enough 


CAMOUFLAGE is one of nature's fovorite strate- 
goms. Lizards, birds, and other creatures are mark 
to match the ground or vegeta- 
tion in their normal habitat. Man 
any tricks from them 


SMOKE SCREENS ore old stuff to the octopus. 


@ fluid that clouds the water and allows 
to maneuver unseen. 

tz of naval vess 
ly @ human adoptation of this old trick 


@ tight spot, he 


f smoke to hide th 
or ground for 


AIR-RAID SHELTERS ore 
provised on the spur of the mo- | 
ment by lizards, which burrow into the ground when 

feathered Stukos dive ofter them in seorch of a meal 


ARMOR PLATE on tanks and other war machines is a 
direct steal from old shellbact such os the turtle, 
the i 
tess tu 
model for a modern juggernout 


Stitcher Speeds Surgical Sutures 


N ADAPTATION of the sewing ma- 
chine’s “uninterrupted thread supply” 

to surgical suturing has resulted in a new 
stitcher that cuts precious minutes from 
operating time and eliminates the danger 
of spreading infection. The secret of the 


instrument's speed is that the needle can 
shuttle back and forth without stopping 
for fresh thread with every stitch. When 
it is inserted, the needle is driven in only 
far enough to allow the surgeon to catch 
the loop of the suture, so that no part of 


A wide variety of su- 
tures can be performe 
with “doubl 
needle. At the upper left 

shown a "continuous" 
suture; at upper right, 
on “interrupted” suture 


At right is the  sutur- 
ing unit complete with 
needle holder, needles, 
spools for the thread, 
and the metal caso with 
its bayonet attachment. 
low, a diagram view 
the new instrument 


stanuess 
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the thread is needlessly contaminated. The 
surgeon then knots the thread, snips it with 
the sharp lance point of the needle, and, 
with a slight pressure of his thumb, releases 
sterile thread for the next stitch. 

A novel feature of the suturing unit's 
metal container, which has been designed 
for military use, is a bayonet that can be 
extended from the side of the case and driv- 
en into the ground. The surgical stitcher 
was developed by the Singer Sewing Ma- 
chine Company. 
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OUTHFUL student scientists are now 

getting a real break at the Alexander 
Smith & Sons Carpet Company in Yonkers, 
N.Y, largest carpet manufacturers in the 
world. Looking ahead to the time when 
their technical personnel would be reduced 
by war demands, the Smith company 
last summer began employing, as 
“junior specialists,” Yonkers High 
School seniors who had shown a 
marked proficiency in science 
courses. The aptitude that these 17- 
year-old students—four boys and one 
girl—have shown in jobs of physical 
and chemical testing has surpassed 
all expectations, and the company 
now plans to make use of additional 
students in other types of scientific 
work. 

One of the reasons the youngsters 
get such a kick out of their work is 
that, aside from their own scientific 
interest, they realize that the ma- 
terials they are testing will be used 
to make canvas duck and blankets 
for our fighting men all over the 
world. Another reason is that they 
don't get a chance to get bored, for 
the company periodically shifts them 
from one job to another, the theory 
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Because he's good at “math,” 
this high-school senior is 
doing inspection work in a 
plont making wor materials 


War Drafts Young Scientists 


being that they are to be given a broad, 
general training in laboratory procedure. 

‘The only hitch to the plan is that these 
young scientists might be drafted. But as 
the authorities point out, what they learn 
now will help them when the war is over. 


Another Yonkers High School student, Rebecca Moskowitz, 
learns how to moke microscopic inspection of rayon fiber 
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Ready to shoot—with film or Tommy gun. Part of the crew of one of the Army's new mobile photo assign- 
ment units atop their corryall. Specially trained crews |i 


© with our troops on all fronts 


DAREDEVIL CAMERAMEN 
SHOOT HISTORY'S MOST 
PHOTOGRAPHED WAR 


By JACK O’BRINE 


AMOUFLAGED machine-gunners 

wriggle to the edge of a thicket and 

peer into a clearing below. We see 
their faces at close range—strong, alert 
faces with the same purposeful glint as 
their guns. Then we get a view of the 
other side of the small valley where a sec- 
ond machine-gun detachment is crouching 
among the trees. The men strain forward, 
fingering the triggers of their guns. A big, 
heavily armed reconnaissance car crawls 
into the clearing, and is immediately en- 
veloped in a crisscross of machine-gun fire. 
Its occupants slump. Several tumble to the 
ground. The car jerks to a halt, and the 
two ambush parties take over. The image 
fades; another “war picture” has ended. 
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But this is the real thing. Thanks to some 
unsung newsreel hero, we have glimpsed a 
distant battle scene from the safety of an 
air-conditioned American theater. 

‘We pick up our morning newspaper. Black 
headlines tell of a new offensive, and there 
before our eyes rises the smoke of battle in 
a four-column picture. A photographer was 
on the job. A big warship is attacked and 
battered into a flaming mass of steel. ‘There 
it is before us. We see our own tanks 
blasted and blasting the enemy; we see our 
own planes roar over their targets; we see 
enemy planes attack and fly away, or fall 
smoking from the sky. Lensmen inside and 
outside of our armed forces are risking 
their lives daily to show us what's going on. 

‘This is the most photographed war of all 
time. In the first World War we were lucky 
to get views of our troops marching off to 
war, of our convoys sailing, of generals 
meeting far behind the front, of Y.M.C.A. 
doings and Red Cross parties. Once in a 
while we saw a picture of some shell-shat- 
tered buildings, but never did we get a pic- 
ture of actual combat. That last touch of 


POPULAR SCIENCE 


One of the greatest pictures to come out of the war is this shot made by a fighting U.S. Navy photog 


rapher at the height of the sneck Japanese attack on Pearl Horbor, His lens cought the destroyer Show 
her magazine exploded, sending billows of flome and rocketlike streomers into the smoke-black sky 


Another remarkable Navy picture shows the tanker Sogo soon after the torpedo of an Axis submarine 
sot her ablaze in the Atlantic. The fire was later brought under control, but not before the aerial comera 
had recorded the scene. Noval photographers are documenting history's greatest cloth of sea power 


U.S. Marines about to land in 
the Solomons. A newsreel man 
attached to the expedition 
got this view of the convoy as 
it approached Guadalcanal 
with crews manning guns and 
men ready to go over the side 
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On the Russian Front: a Red 
Army photographer risked his 
life for this shot of a high- 
powered rifle blasting a tank 


‘One of the most remarkable amateur photographs of the war shows the scu 


battles 


19 of the German pocket 


ip Graf Spee off Montevideo on December 17, 1939. The end of the marcuder was snapped by 


@ passenger aboard a neutral vessel that happened fo pass the scene shortly after the German com- 
mander, Capt. Hans Langsdorff, had stood in a launch and set off the explosion with an electric switch 


realism was saved for the fighting forties. 

Behind the film front of World War II 
is a story of courage and cunning, skill and 
sacrifice. Hitler was the first world leader 
to discover in films a new weapon of war. 
Some of our cameramen saw his plan in 
embryo while they were covering the 1936 
Olympic Games in Berlin. They stumbled 
upon it in looking up German cameramen 
they had known in America. Inquiries 
brought out the amazing fact that 120 of 
the Reich’s best lensmen were living at 
the same address under military condi- 
tions and taking orders from Hitler's offi- 
cial cameraman, Leni Riefenstahl. ‘These 
Germans formed the nucleus of the force 
of 500 cameramen that Hitler sent to the 
front when the war started. 

Great Britain was slow to realize the 
importance of the new weapon with which 
Hitler began terrorizing neutral countries 
and emitting propaganda barrages. While 
the Germans were shipping off thousands of 
feet of film laden with sadistic, nerve-freez- 
ing attacks of dive bombers and tanks, 
the British were content to distribute films 
of troops behind the lines in France, drill- 
ing and playing football. When Britain 


decided to send an expedition to Norway, 


only one cameraman was permitted to go 
along—one man to film a continental expe- 
dition of the British Army—whereas 32 
cameramen had been assigned to cover the 
Grand National Steeplechase! 

But Britain learned—and so did the 
United States, Today our film coverage of 
the war has surpassed that of the Nazis. 
In the air, on land, and on the high seas, 
our cameramen and photographers are in 
action, and their films are making a thrill- 
ing record, an astounding informative pat- 
tern of war for our military leaders and our 
citizenry. 

Soon after we got into the war, American 
newsreel and news-picture agencies worked 
out their plans. Co-operating closely with 
the War and Navy Departments, the agen- 
cies formed pools to receive and distribute 
not only the films of their men in the field 
but also those of the growing corps of Army 
and Navy photographers and cameramen 
and those of our Allies. They arranged with 
‘Washington to send men to all the far-flung 
fronts to which our fighting men were go- 
ing. The pools were set up in New York— 
the Roto Pool (for still pictures) and the 
Newsreel War Pool.» Now into the two 
pools go all photo material of the war for 


On the beach at Guadalca- 
nal. Her 


the newsreel man 


1g boats to seize 
the beachhead on the island 


rood oe 


s Is the Army’s Mobile Photo Unit 


Here is the Army's answer to 
the demand for close-up pic- 
tures of our fighting men in 
actual combat: a complete and 
self-contained photo assignment 
unit as set up by the Signal 
Corps. Personnel consists of a 
motion-picture cameraman and 
assistant (1, 2): man with 16 
mm. comera (3) to supplement 
the 35-mm. films of the tripod 
job; two sill photographers 
equipped with Speed Graphics 
(4,6) lieutenant (5) command- 
ing the unit, with o miniature 
camera for sill pictures; and 
© driver (7) who does his shoot- 
ing with a Tommy gun. Tho 
carryoll provides transporta- 
tion ond 9 camera platform 


‘An Army photographer adjusts the synchro- Returning from picture tasks, lensmen turn their film 
nizer on his Speed Graphic while waiting for an holders over to o worker in the company's trailer lab: 
assignment. Note his helmet and Tommy gun oratory. Here the film is developed and prints ore made 


Making a contact print. Other equip- Record clerk works with a typewriter ot a collapsible desk sot up 
ment, designed for compactness, beside the trailer. A filing-cobinet drawor slides from an opening 
makes onlargements when necessary in the outside wall of the laboratory, and an awning forms a roof 


An Army enlisted man photographed # 
plane going into action 


immediate public showing, once the cen- 
sors have given the green light. Members 
of the pools share the expenses of keeping 
men at the front and divide coverage 
equally. 

Charter members of the Roto Pool are 
Acme, International News Photos, The As- 
sociated Press, and Life Magazine, each of 
which has seven photographers in the field. 
But the pool is open to any photo agency, 
newspaper, or magazine meeting the re- 
quirements, chief of which is to share cov- 
erage expenses, Insurance is one of the 
most costly items, amounting to as much 
as $1,200 a year per man. Other expenses, 
including equipment, supplies, living costs 


‘SGAL. 
HOT WATER 


ection scene of a 75-mm. howitzer landed from a transport 
support of U. S. paratroops on an airfield. Note how the camera caught the 
jelch of smoke as the piece was fired. Pictures like this are of immense military and historical value 


and uniforms, bring the total to about $80,- 
000 a year for each member—a small price 
for the superb pictures obtained. 

Civilian war photographers and camera- 
men are given the same rating as war cor- 
respondents, once they are assigned to a 
combat unit. That is to say, they enjoy the 
privileges of officers. They must be accred- 
ited in Washington before they are eligible 
for duty abroad, and they lose their civilian 
status to the extent at least that they are 
subject to the orders of the military or naval 
command to which they are attached and 
must accompany it into battle or wherever 
it goes, unless ordered to do othetwise. 


Floor layout of 
the Army trailer 
photographiclab- 


ratory. One of 


to company, 
which mayinclude 
1 dozen or more 
‘assignment units 
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DIRECT READINGS are possible with a 
new caliper for machinists, which 
measures down to 1/32 of an inch 
and has a maximum capacity of 
four inches. Its white scale mark- 
ings on a black background are 
easily read even in a poor light, 
and the simplicity of its operation 
makes it an accurate and speedy 
tool to use. Design is such that 
measurements can be made over a 
bead or rim. 


r 


ie 


TACK-WELDING SHIPS! PLATES is simpli- 
fied by an electromagnetic machine 
for holding bulkhead stiffeners to 
the plates during the welding proc- 
ess. Tack-welding ordinarily is an 
involyed procedure requiring the 
use of U-shaped pieces of metal 
called saddles which are welded to 
the plates and then later must be 
ground off. By eliminating the sad- 
dies, the new machine, designed by 
an employee of an East Coast ship- 
yard, has reduced the time of this 
phase of construction by 50 per- 
cent, The stiffener, shown lying 
horizontally on the floor, is strad- 
died by the electromagnet, which 
lifts the steel plate to the desired 
height and holds it there for tack- 
welding. After one section has 
been welded, the machine moves 
down the stiffener on rollers and 
the process is repeated. Lowering 
and raising the magnet is con- 
trolled by a large handscrew. 
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A CAM-ACTION LEVER LOCK, which quickly sets 
up or releases the blade of this hack saw, 
makes it possible to replace or reposition 
blades in a fraction of the time required in 
frames of ordinary design. By pulling out a 
pivot pin, sliding the frame's forearm in or 
out as desired, and then snapping the pin 
back into place, the frame can be adjusted 
to 8, 10, or 12-inch blades. Positioning the 
blade in any one of four directions is done by 
placing the blade over either of two sets 
of fixed pins. 
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How To Fight THE NEW 
EXPLOSIVE INCENDIARY 


NEW type of incendiary bomb carrying a de- 

layed-action explosive charge, now being used 
extensively by both Germany and Japan, has made it 
necessary for the Office of Civilian Defense to revise 
its instructions on fire fighting. Because it is impos- 
sible to tell when the bomb will explode—the time 
fuse can be set to ignite anywhere up to seven 
minutes after the bomb has struck—it is necessary 
to use the greatest caution in fighting the blaze which 
is set immediately on impact. Instead of water sprays, 
sand, scoops, grabs, and snuffers, a strong jet of water 
must be used. And most imperative, the user should 
be behind a four-inch brick wall, or other barrier 
equally strong, to protect himself from the bomb's 
powerful fragmentation. Water is the best agent for 
combatting this type of bomb, and civilian defense 
authorities are emphasizing the need of keeping ade- 
quate supplies on hand. Hot-water tanks, or storage 
tanks for water heaters, can be used provided they 
can be drained quickly. Once the bomb has exploded, 
sand, sprays, and other means formerly advised, can 
be employed to extinguish the fire. 


A charge of high explosive with CAF, AND. WIRE 
delayed-action firing mechanism Sart Ty PIN 
resents @ new hazard to civil- 


pr 
ian-defense men in the new bomb 


SAFETY PIN 

. INCENDIARY. 
EXPLOSIVE DETONATOR FILLING IN 

FIRED BY TIME FUSE <_INFLAMMABLE 
ALLOY CASE 


sao scrcoanre \ 


IN STEEL DETONATOR FIRES 
CONTAINER PRIMER AND IGNITES. 


6 TIME FUSE 


THis BOMB 
IS HEADED FOR 
A MOUSE 


in clusters from containers, 
s scatter over factory or 
idential areas. Fighting technique, 
lustrated at right, calls for the use 
of jets of water applied from be- 
hind a brick wall or similar borrier 
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YOUR CLOTHES HAVE TO 
LAST LONGER NOW— AND 
IT WILL HELP IF YOU 
KEEP THEM SPOTLESS. 
HERE'S HOW TO DO IT 


have added a little ammonia 


Jane Frazee is no chemist, but she knows ink stains con be 
removed ce soaking the material in raw milk, or in tomato 


jvice that 


By ANDREW R. BOONE 


Photographs posed by Jane Frazee, Universal Pictures starlet 


BOUT your clothing and other textiles 
around the house: better keep ‘em 
clean. Most of them must survive the war, 
because goods of that sort are disappearing 
from the market. So be prompt in cleaning 
them, for all stains, from blood to ink and 
perspiration, get tougher with age. 

How should you proceed? Here are a 
baker's dozen of the most common stains. 
‘Try the remedies recommended, and you'll 
be surprised how well they work. 

Boop. Never start by using hot water, 
because it will set the protein and multiply 
your trouble. On washable material, soak or 
rub the article in cold or lukewarm water 
until the stains become light brown. Then 
wash in hot water. If you prefer, soak 
washable material in a solution containing 
two tablespoonfuls of household ammonia 
to one gallon of water until the stains 
loosen. Then wash in the customary man- 
ner. Ammonia chases old stains better than 
soap. To get out the last traces, sponge the 
spot with hydrogen peroxide to which you 
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as been boiled in a little water for 10 minutes 


water. Apply the peroxide with 
a medicine dropper or a glass 
rod, and rinse carefully to pre- 
vent possible destruction of the 
fibers, especially in cottons and 
linens. 

BLUING. Most likely you are 
using a soluble variety of Prus- 
sian blue. This type of bluing 
reacts to alkali left in clothes 
unless they are thoroughly 
rinsed, and needs the same treat- 
ment as iron rust, To remove 
both bluing and iron-rust stains, 
spread the material over active- 
ly boiling water and squeeze a 
Temon over the stained area. 
This treatment, slow but sure, 
will not injure even the most 
delicate white cottons and linens. 

‘Stains from ultramarine blue, 
which comes in balls or blocks, 
may be removed by soaking or 
rinsing in cold water. In persistent cases, 
laundering with soap will get them out. 
Heavy stains of this type will vanish if 
soaked in a 10-percent solution of acetic 
acid or hydrochloric acid diluted with four 
times its volume of water. 

Canby. Ordinary laundering usually is 
sufficient, but on nonwashable materials 
sponge with clear warm water. If this 
doesn't chase chocolate stains, stretch the 
material over a bowl and drop Javelle water 
on the stain with a medicine dropper. Make 
sure the Javelle water does not remain on 
the fabric more than one minute, after 
which apply a solution containing one- 
quarter ounce of sodium thiosulphate 
(hypo) and an eighth ounce of 36-percent 
acetic acid in two quarts of water. Then 
rinse well. 

Grease solvents will take out the fat con- 
tent of the stain from nonwashable fabrics, 
while the remainder may be removed by 
hydrogen peroxide. Soaking the stained 
portion of a washable fabric in wood alcohol 
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made alkaline with ammonia solu- 
tion is particularly effective. Should 
any dye remain, soak the material 
all night and dry it in the sun. A 
hydrosulphite, available at the drug 
store, is the most efficient dye 
chaser if properly applied. The 
hydrosulphites are effective on 
nearly all stains unless they are 
greasy, but should not be applied 
to colored materials unless they 
are handled rapidly and the mate- 
rial is rinsed well once the stain 
is removed. However, they may 
remove color from the fabric 

Corree. On washable fabrics 
fresh stains and most old ones will 
disappear with ordinary launder- 
ing. If a slight trace remains, dry 
the material in the sun. Pouring 
boiling water on a fresh stain from 
a height of two or three feet is 
also effective. A solution of po- 
tassium permanganate, made by 
dissolving one teaspoonful of crys- 
tals in one pint of water, applied 
by a round-end glass rod and per- 


She does « good job on hubby's Panama by brushing it with 
soopy water and ommonia, then rinsing and fan-drying it 


THESE MATERIALS WILL MAKE YOUR CLEANING EASY AND THOROUGH 


Oxalic acid 
‘Ammonia water 

Carbon tetrachlorid 

Glass rod with rounded ends 
Heat-resistant bow! 

Pads of muslin 

Medicine dropper 

Small sponge 

Milk, Lemon 

Stiff brush 

Corn meal, Talcum powder 
White blotting paper 
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Either corn meal or salt will do an efficient job 
of absorbing grease—and they don't leave a ring 


mitted to remain about five minutes, will do 
a good job. The remaining permanganate 
stain can be removed by applying hydrogen 
peroxide turned slightly acid by adding tar- 
taric acetate, oxalic acid, or hydrochloric 
acid, followed by a thorough rinsing. Lemon 
juice is an excellent cleaning agent for cot- 
ton or linen. On nonwashable wool, sponge 
with cold or lukewarm water and remove 
any remaining cream with a grease solvent 
such as ether, denatured alcohol, gasoline, 
or benzol. 

FRUITS AND BERRIES. Staine of uncooked 
fruits and berries usually may be washed 
out by pouring boiling water from a height 
of three feet, so that the water strikes with 
some force. For this treatment, stretch the 
section taut over a bowl. “Cooked” stains, 
on the other hand, usually require different 
treatment. Try the method given above, 
and if necessary moisten any remaining 
stain with lemon juice and expose it to 
bright sunlight. Hydrosulphites are also 
satisfactory when dealing with white fab- 


1s 


‘ae 


. stretch the material over 
of potassium permanganate 
let it dry for five minutes 


rics, and Javelle water works wonders on 
white cotton and linen, but not on wool or 
silk. 
GREASE, This includes butter and other 
fats, with or without complicating dirt in- 
gredients. First step, of course, calls for 
scraping off the surplus with a knife. Next, 
use either a soapy, warm water solution, 
an absorbent or a solvent, Soaps containing 
kerosene or naphtha are particularly good. 

As an alternative, apply fuller's earth, 
white talcum powder, brown paper, corn 
meal, or chalk to absorb the grease. Corn 
meal and salt are particularly efficacious on 
rugs. These materials do not leave rings, 
as may water and grease solvents. If the 
stain does not wash out or absorb, however, 
you may try a solvent. Place a pad of clean 
cloth or blotting paper under the stain, and 
apply a sponge moistened with a solvent, 
Change the pad when it becomes soiled. Use 
small quantities of the solvent, and work in 
from the outside to keep the stain from 
spreading. 

INK. If it is freshly spilled on the carpet, 
apply an absorbent immediately—talcum 
powder will do—working it around with a 
dull knife and brushing well after each ap- 
plication. When the dry material no longer 
takes up ink, make it into a paste and apply 
again. White garments may be dipped in 
raw milk. Tomato juice, boiled 10 minutes 
in a little water, is good; or, baking powder, 
followed by lemon juice. 

‘MILK AND CREAM. These stains, as well 
as stains from ice cream, are similar, but 
may require slightly different treatments, 
Because milk consists largely of protein and 
fat, rinse washable material in cold or luke- 
warm water and follow this with hot-water- 
and-soap laundering. If the fabric may be 
injured by laundering, sponge with carbon 
tetrachloride, gasoline, or other solvent and 
then sponge carefully with cold water after 
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If a grease stain won't wosh out or absorb, then 
try @ solvent, Place a pad of clean cloth under 
the stain, and sponge well with naphtha or benzol 


the spot has dried. Ice-cream stains also 
contain sugar, fruit flavoring, perhaps eggs, 
and frequently chocolate. Should a stain 
from these sources remain after the ice 
cream has been removed, clean them as you 
would fresh or cooked fruits, berries, coffee 
or chocolate. If the stain is not highly col- 
ored, wash with soap and water, or sponge. 
After it has dried, attack the stain as you 
would a grease spot. 

PERSPIRATION, You may be unable to re- 
store colors changed by perspiration, but 
hot water containing a little ammonia usu- 
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hat you do a thorough job, 
of Hood, mill, moot 


ing si . 
"in the process of ironing 


become 


or egg will 


ally will take out the stains from washable 
materials. Soak the stained part in cold 
water for 30 minutes, tlfen soak in hot water 
containing ammonia, and finally launder in 
sudsy hot water. Use less ammonia if the 
colors threaten to run. If you prefer, laun- 
der and bleach in the sun. 


To remove fresh-fruit stains, first boll 
the material, then stretch if taut over 
2 bow! of boiling water, and apply lemon 
juice, But be careful colors don't run. 
At left, an absorbent, repeatedly applied 
ond brushed off, will clean blankets 


119 


| Ee 


Way 
AMERICA’S 


TANKS 


ARE THE WORLD’S BEST 


Guns, Speed, Armor, Durability 


on the Proving Grounds of War 


By 
ARTHUR GRAHAME 
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_ —These Have Given Us the Lead 


America’s new standard medium 
tank, the M-4. Heavily gunned, 
fast, and mechanically depend- 
abl is more than a match 
for anything the Germans, Japs, 
or Halians can send against it 


'HE battlefield value of a tank depends 

on three qualities: the power of its guns, 
its ability to take those guns where they 
can do the greatest possible damage to the 
enemy, and its mechanical durability. 

In the fighting on the African desert 
which was climaxed by Rommel'’s rout, 
American light and medium tanks lend- 
leased to the British—a few of them han- 
dled by American crews—consistently out- 
matched German tanks of their classes in 
all of these qualities. Our 13%4-ton light 
tank proved itself to be the hardest-hitting, 
fastest, and mechanically most dependable 
light tank on the vast and dangerous prov- 
ing ground. Our M-3 medium tank, which 
the British call the General Grant, outshot, 
outspeeded, outlasted, and generally outper- 
formed the German 18-ton Mark IIT and 
22-ton Mark IV mediums which had been 
more than a match for the British Valen- 
tines and Matildas of the same respective 
weights. 

As soon as they got into action, the Amer- 
ican medium tanks proved that they had 
more powerful guns than the German 
fighting vehicles. They also proved to be 
much better than the German medium 
tanks for the job of carrying their guns and 
gun crews through heavy fire. Their su- 
perior speed and greater maneuverability 
made them harder to hit, and when they 
were hit the armor-piercing projectiles from 
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Tonks advancing with infantry following in carriers. 
Army's Armored Force Field Manual for light and me: 


the German gun-howitzers 
punched through the 
of the British mediums ha 


which 
inch main ar 
much less ef 


had 


on their tougher and possibly thicker 
plates. Even the much-touted German 
m, high-velocity antitank guns weren't 


sure death to the sturd 
f which sustaine: 


General Grants 
ight hits by 88-mm, 


HERE ARE SOME OF THE POINTS IN WHICH OUR TANKS 


MORE POWERFUL 
GUNS 


BETTER 
TRANSMISSIONS 
AND STEERING 


BETTER SUSPENSION GIVES: 
A STEADIER GUN PLATFOR! 


This drawing, based on on illustration in the U.S. 
ium tank companies, shows on important use of tanks 


1 by them, 
nd dura- 
surably 


projectiles without b 
In mechanical 
bility our tanks we 


ing penetrat 


superior to those of the enem inety of 
our light tan! an entire 
month of battle ice with only 12 
minor mechanica A captured ri 


port of a German workshop company 


BETTER, HEAVIER, 
ARMOR PLATE 


ENGINES TWICE AS 
POWERFUL AS THOSE 
ON EUROPEAN TANKS 


OF MILES WITHOUT TRACK TRBQUBLE 


WHAT TANKS SHOULD 
NOT DO 
el : 


It is bad business for advancing tanks to lay o 
smoke screen that will blow back on them. Drivers 
will be confused and tanks will be good targets 


Attacking artillery frontolly is asking for trouble, 
os it gives the enemy gunners plenty of time for 
training th on the tanks cs they epprooch 


that after a 900-mile desert trek 44 out of 
65 Mark III's were out of service because 
of serious engine troubles which included 
frozen pistons and broken connecting rods. 

‘These American-built tanks were early 
models of types which now have been great- 
ly improved. Maj. Gen. Jacob L. Devers, 
chief of our Armored Force, says that they 
wouldn't stand a chance aginst the tanks 
now coming off our production lines. 

Our new tanks are the best in the world 
because they have been made that by over 
20 years of hard work, careful planning, 
and patient experimenting and testing by 
the tank experts of the Army Ordnance De- 
partment, ably assisted by some of the out- 
standing engineers of the automobile indus- 
try serving on tank committees of the 
Society of Automotive Engineers. 

When the United States entered World 
War I, the tank, first used by the British 
in 1916, had been developed into a moder- 
ately efficient and highly spectacular weap- 
on which appealed strongly to automobile- 
minded Americans. In France several bat- 
talions of our newly organized Tank Corps, 
using equipment borrowed from the British 
and French, fought in our St. Mihiel and 
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Smoke should be laid with the 
emy. As it drifts post the positions under attack, 
it will cover instollations in the enemy's rear 


for a fow tanks to cover the 
ry with long-range fire from the front while 
circle to attack from the flanks and reor 


‘Meuse-Argonne offensives and helped the 
British break the Hindenburg Line. On this 
side of the Atlantic, Army Ordnance officers 
and civilian automotive engineers worked 
almost as hard over the difficult job of de- 
signing and building American tanks, 

The first of their conceptions to get be- 
yond the blueprint stage was the gas-elec- 
tric tank built in 1918 by the Holt Tractor 
Company—pioneer producers of endless- 
tread tractors—and the General Electric 
Company. It was powered by a 90-hp. 
gasoline engine which drove a generator 
that supplied current to two electric mo- 
tors which drove the tracks. 

The next tank produced in America was 
a 50-tonner designed and built by the Army 
Engineers. It was driven at a top speed 
of four miles per hour by a pair of 250-hp. 
steam engines and its principal weapon was 
a flame thrower intended for attacks on 
concrete pillboxes—an idea which the Ger- 
mans have made use of in this war. An- 
other of the very early American tanks 
was the Skeleton—a daddy-longlegs tractor 
with a small armored body slung between 
its nine-feet-high and 25-feet-long tracks. 

None of these experimental tanks per- 
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AMERICAN-BUILT_M-3 MEDIUM TANK WITH 75-MM.HIGH-VELOCITY GUN 
OUTRANGES GERMAN MARK IV BY OVER 700 YARDS 


L 


GERMAN MARK IV MEDIUM TANK WITH 75-MM, HOWITZER 
OUTRANGES BRITISH MEDIUM TANK BY OVER 200 YARDS 


app ap 
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OUR TANKS HAVE BETTER GUNS IN EVERY CLASS 


Our M-3 light tonk, with its 37-mm. gun supple- 
mented by machine guns, outshoots the German 
tanks of its class. Americon light tanks 
the British were nicknamed "Honeys" by 


In the M-4, the high-velocity gun is mounted in o 
360- turret. As in other U. S. tanks, 0 sto- 
bil jecret design provides a steady gun 
platform for accurate firing while in rapi 
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The 75-mm. high-velocity gun in the M-3 medium is 
the one that outranged the German Mark IV's os 
shown in the drawing above. Follo xample, 
British mediums are being rearmed with heavier guns 


Carrying o high-velocity gun of immense power, our 
heaviest tank (57 fons) can batter opposing mech- 

id units os eosily os it crushed an automobile 
under its treads in the demonstration shown below 


formed impressively enough to encourage 
the building of a second model. As tanks 
were needed badly, the Ordnance Depart- 
ment arranged with several manufacturers 
for the building of a copy of the French Re- 
nault, which was called the Six-Ton M 1917 
‘Tank. Over 900 were produced in 1918 and 
1919. For years they were the only usable 
tanks in the Army, and some National 
Guard companies still were equipped with 
them when they were ordered into Federal 
service in 1940. The Ordnance Department 
also built 100 Mark VIII 43-ton tanks of 
modified British design. The first one fin- 
ished was tested two days after the war 
ended. This old Mark VIII is the tank 
represented on the collar insignia of the 
Armored Force. 

Only a few of these American-built tanks 
were sent overseas, and none of them were 
used in action. 

‘The 15 years following the end of World 
War I were very lean ones for the Army. 
Far-seeing officers were urging the neces- 
sity for a degree of mechanization, but 
Congress wouldn't provide the money to 
buy the machines. Appropriations were so 
meager that the three Ordnance officers 
who deserve chief credit for the peerless 
American tanks of today had to cut a lot 
corners to go on with their experimental 
work. One of these officers is the Army's 
present Chief of Ordnance, Maj. Gen. 
Levin H, Campbell, Jr. The other two are 
Gladeon M. Barnes and John K. Christmas, 
both now brigadier generals and key men 
in our gigantic tank-production program. 
J. Walter Christie, former race driver, 
worked in close collaboration with the Ord- 
nance men. The suspension and many other 


superior mechanical features of our tanks 
were of his invention. 

Between 1920 and 1935 European armies 
built tanks by the thousands. We built a 
total of 31—but each of those experimental 
models was an improvement over the one 
which had preceded it. Engine power was 
increased steadily. In 1929 an air-cooled 
engine was used for the first time. Sliding- 
gear transmissions replaced the old plane- 
taries. Speeds were increased from the 
five or six miles per hour of the 1918 models 
to over 20 miles per hour. Steering and sus- 
pension methods were improved, making 
tanks more maneuverable and steadier gun 
platforms. The toughness of tank armor 
was increased; in 1933 the first all-welded 
tank hull was produced at the Watertown 
Arsenal. 

From those fifteen years of hard work our 
Army Ordnance tank specialists acquired 


HOT AND COLD ROOMS 
at the Armored Force Medi- 
col Laboratory, Fort Knox, 
Ky., test men for reactions to 
tropicol heat and arctic cold. 
Above, a tonker gets a sea- 
sickness test on o filt table. 
At left, a tonk crew dis- 
covers ‘what 30-below-zero 
cold will do te a machine— 
ond to its own efficiency 
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BOGIES 


weight. 
Surright tonts have four 


wheels on each side: 
ight. At right, 

‘and hulls for 

jet on an assembly line 
in one of our big war plants 


the know-how to design and build tanks 
that would compare favorably with those 
of any other army. When at last Congress 
heeded the urgings of Gen. Douglas Mac- 
Arthur (then Chief of Staff) to the extent 
of appropriating funds for the building of 
283 light tanks, they were ready with the 
design of the M2A3. It weighed 10% tons, 
and its 270-h.p. air-cooled airplane-type 


On the lookout for Axis tanks in Alg 
If-propelled mount. In addition to 1 


big pi 


engine gave it a road speed of well over 
35 miles per hour, Its tracks, driven by 
front sprockets and rolling over four bogie 
wheels on each side which supported the 
weight of the body, were made of a newly 
developed long-wearing and heat-resisting 
rubber composition set in steel blocks, In- 
fantry tanks had double turrets; the mech- 
anized cavalry (Continued on page 218) 


This is our M-5 tonk destroyer, o wicked 105-mm. gun on a 
0, it carries a 


aller gun for defense ogainst planes 
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rst experimental U.S. design was the gas- 
tric built by Holt Tractor Company ond 
ral Electric. It wos driven by a gasoline 
1e through a generator ond electric motors 


1917 First production model built in the United 
Stotes was the six-ton M1917, styled after the French 
Renault. Over 900 were made in 1918 and 1919, and 
they were our Army's only usable tanks for many years 


racing driver 


1929 Another 
twoen-wars year collaborating with Ordnance experts, conceived 


and its 132-horsepower engine drove it at 16 miles this convertible tank and armored car. It ran 
fon hour. Carried a 37-mm. gun, one machine gun either on tracks or on rubber-tired road wheels 


1941 Our present M-3 light tonk is o di 
ont of the M2A3, first modern fighting 
to the Army. Tanks of this type got # 
fism of fire when the British hit Rommel in Egypt 


1942 The M-3 medium also won its spurs in 
the desert. The side-mounted heavy gun proved 
to be a mistake, but this hos 

reatly improved M-4 medi 
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OUR TANKS FROM 1917 TO TODAY—AND TOMORROW 


1919 The Mark VIII 43-tonner is immortalized 1925 This 23-ton medium was on experimental job of 
in the collar insignia of the Armored Force. We the Ordnance Department. Powered by a six-cylinder 
built 100 of these on a modified British design, water-cooled Packard V-8 engine, with planetary and 
and most of the parts were obtained in England sliding-geor tronsmission, it was fairly successful 


1932 The light TIE used the present system of 1940 When rumblings of approaching war brought 
putting the engine in the rear and driving from appropriations for real tenk production, Ordnance 
the front. Carried a 37-mm. gun, one machine gun. experts were ready with plons for the I8-ton, 32- 
Powered by a V-8, I40-hp., water-cooled engine —miles-per-hour M-2 medium, shown here on maneuvers 
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HYDRAULIC SYSTEMS CALL 
By RALPH ROGERS 


HECKING and servicing your own 

automobile regularly becomes of pri- 
mary importance now that more and more 
mechanics are being called into war work 
and parts are becoming harder to replace. 
And in your periodical check-up, do not fail 
to test your brakes and readjust them when 
necessary—their efficient operation, aside 
from the safety factor, will save wear on 
many other parts. 

‘Most cars made since 1936 have hydraulic 
brakes employing a master cylinder that 
displaces fluid from its reservoir by a piston 
movement when the brake pedal is de- 
pressed. This displacement results in a 
pressure build-up through lines connected 
to similarly actuated wheel cylinders, forc- 
ing the brake shoes against the drum: 

Every time brakes of this type are ad- 
justed, and also after every 2,500 miles, 
the fluid level in the cylinder should be 
checked and, if required, replenished. Use 
only a fluid of approved type. 

‘When disassembling a master cylinder, 
make careful note of the position of all 
parts so that they can be reassembled cor- 
rectly. Examine the cylinder bores for rust, 
pits, or scoring; if they are present, the 
cylinder should be honed. Obtain, if possible, 
a hone of the proper size, and chuck it in an 
electric drill clamped in a vise; then slide 
the cylinder back and forth a few times 
over the revolving hone to clean up the bore, 


HOW TO 

Inadequate brake-pedal reserve indi- 
1 cates wor ;, air or vapor in the 
hydraulic 5; , low fluid level, leakage, 


or a worn master-cylinder piston. 


2 lf all brakes drag after adjustment, 
check for a clogged filler vent, pedai 
not returning to its stop, swollen rubber 
due to improper fluid, or clogged piping. 


Drag on one, brake, indicates inguff- 
Gient shoe-to-drum clearance, weak or 
broken shoe-return spring, stuck wheel- 
cylinder pistons, piping logged, shoes 
stuck, or ‘wheel bearings. 
4 Ifthe car pulls to one side, look for 
or fluid on the lining, ‘SB 

siicrinent | pining sslogeed oF shape, 
backing plate, oF 

type of lining, Geary tnd ses 
Salaty “thoes reverted tires, uneven! 
inflated or tread wear uneven, chi 
lining, brake drum scored or out of round, 
damp or muddy shoes, weak or loose chas- 
sis springs, or loose U-bolts or kingpin. 
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FOR PERIODIC CHECK-UPS 


removing only the amount of material ab- 
solutely necessary. Next, check the fit of 
the piston in the cylinder with a feeler 
gauge. If the clearance is in excess of .005", 
put in new parts. Inspect the check valve, 
and should the seat be pitted or the rubber 
washer swollen, replace the assembly. New 
rubber piston cups should be installed if 
the old ones are swollen or distorted. 
Before assembling, clean all parts 
thoroughly in denatured alcohol, being 
especially careful that the bypass port in 
the cylinder barrel is clear and that all 
sediment is removed from the cylinder. 
Three types of wheel cylinders are in 
general use: the Lockheed, for which ad- 
justments must be made on cams at the 
brake shoes, and the Bendix and Chevrolet 
types, which have adjustable end cay 
When servicing, remove the end boots from 
Lockheed-type cylinders, or the end covers 
from Bendix or Chevrolet cylinders. The 
pistons, cups, and spring can then be 
pushed out. Clean, inspect, and recondition 
all types as you would a master cylinder. 
Bleeding is necessary whenever a brake 
line has been disconnected or when a leak 
has allowed air to enter the system. A leak 
is usually indicated by a spongy brake 
pedal. When air, which is compressible, is 
trapped in the system, it prevents the full 
brake-pedal pressure from being trans- 
mitted to the brake shoes. 
All four wheel cylinders must be bled if 
the main line from the master cylinder is 


DIAGNOSE THE CAUSE OF TEN COMMON BRAKE FAILURES 


A spongy or springy brake-pedal usual- 
5 iy ineans alr or vapor in the system. 
6 The need for excessive pédal pressure 
indicates incorrect type of lining, lin- 
ing ruined by grease or fluid, or improper 
brake adjustment. 
7 }f brakes are harsh, look for a loose 
brake backing plate, slight amount of 
grease or fluid on ‘lining, moisture, 
charred lining, scored brake drums, or im- 


proper lining. 
8 If brakes jueak, check for twisted 
brake shoes, it backing plate, metal- 


Me particles or dust emb: 
or loose rivets or lining. 
g Knocking brakes indicate insufficient 

clearance at the anchor, adjusting slot 
in shoe out of square, or roughly refin- 
ished drum. 


To After adjatiinent, it noth t Ho, pedal 


ided in’ lining, 


Teserve, is 
probabiy out of ite scat in the master 
cylinder. 
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PIPE LINE BRAKE 
PEDAL 
} MASTER TJOINT CONNECTION TO. 


hose * iDER TO PIPE LINE ‘WHEEL CYLINDER 


| HYDRAULIC BRAKE SYSTEM. This is standard equipment 
Jon most cars of the past six years. Fluid in the master 
displaced by action of the brake pedol, builds up 
5 connected to the wheel cylinders, and 
I this in turn forces the brake shoes against the brake drums 


disconnected or lack of fluid permits air to s are removed from the 
enter, but if the line is disconnected at only 
one wheel cylinder, or a piston is forced ou Fill the reservoir with fluid, Remove the 
of a wheel cylinder, only that cylinder ne r-valve screw at the wheel cylinder 


be bled. When bleeding all lines, do the and attach a drain tube, allowing it to hang 


longest frst. in all cases Keep the master in a clean jar. Loosen the bleeder valve 
pjllsdar st least lif full off brake Sus, about three quarters of taza, Geprame the 
SVaver tieed the aystom or depress the brates) rake pedal full struke, and silow it to re 
UR TYPES OF HYDRAULIC BRAKES IN GENERAL USE 
2Shoe Anchor Pin Wheel Anchor Pin Wheel Cylinder = Anchor Pin 


Cylinder 


mee 


Retuen 


Spring Adjusting Screw 


Experts urge @ 2" margin of pedal reserve to counter 
expansion of the brake drums caused by quick stops 
that make drum temperature rise os high as 1,400 deg. 


turn slowly. With the end of the tube below 
the level of fluid drained into the jar, continue 
to operate the brake pedal until the drained 
liquid is free from air bubbles and a solid stream 
flows. Then tighten the bleeder valve and re- 
move the tube. Repeat for the other wheel: 
Replenish the reservoir with fresh fluid—not 
that withdrawn—after each wheel is bled. 


ECONDARY CUP! PRIMARY CU! 


Above, cross section of the master cylinder in @ hydraulic 
brake system. When cleaning, leave no sediment to clog the 
bypass port. Below, close-up of a Chevrolet wheel cylinder 
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Here is @ broke job that should have been 
done sooner. The broke-shoe lining hos worn 
down to the rivet heads, which have scored 
the broke drum. The shoes must be relined, 
ond the drum either refinished or replaced 


Bleeding is required if fluid in the brake 
system gets low ond admits oir. Refill the 
reservoir, remove the bleeder-valve screw, 
sttach @ drain tube, os below, and loosen 
the bleeder valve. Then depress the brake 
pedal, allowing it to return slowly. Repeat 
Until ne bubbles drain out with the liquid 


GIANT TRAILER TRUCKS 73 feet long, like the 
‘one shown below, are to haul bomber parts 
from factories to assembly plants 1,300 


miles away. Two of these units, which were 
designed to relieve rail congestion, are 
equivalent to seven freight cars and can be 
loaded in less time. Each has five axles and 
eighteen wheels, and weighs from 50,000 to 
63,000 pounds when loaded. Two high-speed 
motors under the cab can be pulled out on 
extension mounts for quick repairs, and if 
necessary a new engine can be installed in 
as little time as 15 minutes. 


SMALL PUNCTURE 
APPARENTLY FIKED 
By REPAIRING TUBE 


APRIL, 


ue FABRIC 


WATER FORCED. 


MAY INTO THE FABRIC 
‘SOON Ror: 
YUNE WATER ROT SPREADS 


MAKING A BULGE, 
WHICH FURTHER 
DESTROVS FABRIC 


‘BLOWOUT CAUSED 
BY NEGLECT TO. 
REPAIR CASING. 
WW APRIL. 


JULY 


CAS i 
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How Neglected Puncture Holes 
Can Destroy Your Tires 


TIRES may be sabotaged from within, points 

out A. L, Murray, president of the Auburn 
Rubber Corporation, If tiny holes in the casing 
due to punctures are neglected, the destruction 
of the tire is only a matter of time. 

The average car owner, Mr. Murray says, 
looks only at the outside of his tire and doesn’t 
realize that while the tread is its wearing sur- 
face, its true strength really lies in the inside 
structure. When a puncture occurs, the driver 
has the tube repaired with a rubber path, 
overlooking the fact that the puncture in the 
casing must also be sealed. If this is not done, 
water enters the opening, eventually rots the 
fabric, and produces a “bulge.” Soon an ap- 
parently inexplicable blowout ruins the tire 
beyond repair. More tires are destroyed this 
way than ever wear out, according to Mr. 
Murray. 

Car owners will do well to have their tires 
inspected inside and out, and any breaks in the 
easing patched or vulcanized so that water will 
not work into and rot the fabric. The tube 
should be inspected at the same time for in- 
cipient rim or bead cuts. These should prefer- 
ably be vulcanized. 
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CARBONIZED VALVE GUIDES are quickly 
cleaned with a set of five interchange- 
able brushes, which remove hard or 
soft carbon without scratching the 
side walls. One handle takes all brush 
sizes, and the metal shank is suf- 
ficiently long to protect the hands 
from projecting studs. Brushes are 
evenly spiraled to give full contact 
with the part being cleaned, and re- 
fills may be obtained either individ- 
ually or in sets. 


New Headlight Hoods Solve 


SALESMAN motoring to New England 

a short time ago was stopped seven- 
teen times by the local police between New 
York and Boston because his lights did not 
comply with various local wartime regula- 
tions. There were, he found, different rules 
in different areas, and while some enforced 
dim lights or none at all, others required 


Car equipped with hoods for dim-out driving. Inset 
shows the mask being placed over the fiber collar 


~—J 


Two ways in which headlights 


Problems of Dim-Out Di 


that head lamps be as bright as usual. 

To solve this problem of widely varying 
restrictions without having to remove or 
apply black paint or friction tape every few 
miles, an adjustable dim-out hood is now 
available. It consists of a fiber collar with 
a removable mask of simulated leather and 
a lightproof visor, and allows the driver to 
quickly shift interchangeable filters to meet 
local requirements, or to take the mask off 
entirely for normal driving. 

‘The fiber collar is firmly attached to the 
headlight. ‘This need not be removed at any 
time, but may remain on for the duration. 
The mask is then fitted to the collar—not 
to the lamp itself—and opaque black or 
frosted white filters are inserted in the 
openings in various combinations, some of 
which are shown below. However, the top 
slot is left open at all times, as its light 
cannot be seen from above because of the 
visor. 

A tail-light mask also may be obtained 
in two sizes to fit different makes of cars. 
It is made of asbestos-lined cardboard, and 
slips over the bulb as shown in the draw- 
ings. The light is visible through two holes 
in the end cap—ARTHUR MILLER, 


can be changed to suit rules 
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USEFUL AUTO HINTS 


EXTENSION 
VALVE STEM 


6.00% 16 
WHEEL 


1 SUD-sTLE ines of large rim diameter can 

be made to serve on small wheels by the 
use of the adapter shown in the drawing. 
Here a 5.00-by-19 tire and rim are mounted 
on the rim of a 6.00-by-16 wheel, but with 
slight changes the method can be applied to 
other sizes. Bar stock, % by 1 inch, and as 
long as the rim is wide, is bolted with coun- 
tersunk bolts to the small rim through hard- 
wood filler blocks, as in the upper right inset. 
Drill and tap the ends for bolts holding an- 
gle-iron lugs. Channel-shaped shims may 
be needed to center the large rim on the 
bars and eliminate looseness. An angle lug 
(lower left inset) engages the existing lug 
on the small rim, A right-angle extensior 
valve completes the setup.—A. A. L. 


2 BROKEN-OFF KEYS are easily removed from 

car-door or other locks with the help of a 
fine crochet needle. Push the needle in above 
the key until the hook is past the end, and 
pull out carefully.—A. H. W. 


Q BOTTLEFEEDING A MoTOR may save a tow 
if the feed pump fails. Puncture the cap 
of a bottle and feed gasoline through it di- 
rectly into the carburetor.—J. R. 


Gj ZERO-WEATHER PRIMING can be done when 
necessary through the windshield-wiper 
vacuum line. Pull the hose off near where it 
enters the intake manifold, attach another 
hose and insert it in a bottle of gasoline. 
‘Turn the engine over a few times, remove 
bottle, and start as usual.—H. D, Dr W. 


Drawings by STEWART ROUSE 
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"New parts are hard to get,” 
keop telling my customers 


“That's why | 
of their cars.” 


Ome onthe House 


Gus Foots the Bill as a New Mechanic Bungles a Job 


By MARTIN BUNN 


IT WAS a fine sunny morning, and Gus 

‘Wilson should have been whistling as he 
went about his work in the Model Garage 
shop. But he wasn’t. 

George Knowles noticed this the moment 
he came in. “What's biting you this grand 
and glorious morning?” he wanted to know. 
“First time I've ever seen you looking as 
though the world was too much for you.” 

Gus looked at him glumly; then his face 
broke into a crooked grin. “I guess I'll have 
to admit I’m not up to pai 
“Trying to run an auto repair shop these 
days is a headache.” 

“Headache!” George said feelingly. “You 
ought to try running my business in war- 
time! But what's your particular trouble?’ 

“Getting spare parts and materials, for 
one thing,” Gus told him. “But my toughest 
problem is finding a mechanic who won't 
do more harm than good. Wally, the grease 
monkey we've had for the last year or so, 
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was drafted last week. I'm not kicking 
about that—the Army needs men—but it 
did leave us in a hole. Joe Clark put an ad 
in a city paper, and snapped up the only 
fellow who answered. But the man wants 
to do everything his own way. Well, that’s 
enough about my troubles, George. How 
about yours?” 

“The one on my mind right now,” 
Knowles said, “is my car. It runs well 
enough at thirty on the level, but it misses 
badly when I tramp on the accelerator to 
pick up at lower speeds and whenever I 
go up a hill. I know you're busy, Gus, but 
T'd appreciate it if you could get it fixed 
up by late afternoon. I've got to drive to an 
air-raid wardens’ powwow.” A horn honked 
outside. “There's Peggy. See you later, Gus.” 

Knowles went out. Gus kept on working 
on a job he'd promised for noon. Presently 
Henry Knight, the new mechanic, came in 
from the office, where he had been arguing 
with Joe Clark. “Well, what do you want 
me to tackle next?” he growled at Gus. 


185 


“You might bring in that green sedan, 
and check it," Gus told him mildly. “It 
belongs to one of our oldest customers. He 
says the engine misses at low speeds and 
on upgrades. It might be a burned valve.” 

“It might be a lot of thin; Knight 
grumbled. He got the car and drove it 
into a corner as far away from Gus as pos- 
sible, and after some time Gus saw that 
he was removing the cylinder head. That 


done, Knight drained the crankcase. Gus 
had told him to check the car, not to do a 
job on it, but he said nothing. Knight then 
went into the storeroom back of the office, 
and came out with a new cylinder-head 
gasket. 

Gus finished his own job, then drove out 
for a road test. When he got back the 
Knowles car was standing outside. Knight 
was in the shop writing out a material slip. 

“I finished that job,” he growled. ‘There 
was nothing the matter with the valves." 

“No?” Gus said. “Well, I guessed wrong.” 

“When I took the head off to check the 
valves,” Knight continued, “I saw some 
drops of water in No. 3 cylinder. So I 
drained the crankcase, and a lot of foamy 
oil and some water came out. The block 
wasn’t cracked, nor was the cylinder head, 
so it had to be the gasket—I'd noticed it 
looked bad. I put in a new gasket, and 
filled her up with oil. Here are the slips on 
the job, filled out the way you want 'em.” 
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“O.K,," Gus said. “Take them in to Joe.” 

All the rest of the day Knight went on 
doing things in his own way. Gus made no 
suggestions, but he was glad when, at five 
o'clock sharp, the new mechanic put on 
his coat and went home. When George 
Knowles came in a half hour later he found 
Gus whistling cheerily. 

“Got over your grouch, hey?” Knowles 
grinned. “That new man must have turned 
out better than you expected.” 

“I think he's a good mechanic, but I know 
he's a pain in the neck,” Gus said. “He 
worked on your car—put in a new gasket, 
and filled the crankcase with fresh oil. 
You shouldn't have any more trouble.” 

Knowles went out to his car. Gus heard 
the engine start, and knew from its sound 
almost at once that it was missing. He 
hurried to the door, but Knowles was al- 
ready in the street and didn't hear his 
shout above the noise of the motor. 

Gus watched him drive off, shrugged, and 
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went inside. He had supper late, then re- 
turned to finish a job. It was close to mtd- 
night when he decided to quit. 

Just as he was washing up, the telephone 
rang. George Knowles’ voice came over 
the wire. “I'm in trouble over at the coun- 
ty courthouse. My motor missed all the 
way here and now it sounds as if it might 
shake itself apart. I'm afraid to start home 
—I don’t want to get stuck. All the garages 
here are closed.” 

“Stay right where you are,” 
him. “Tl be there in half an hour.” 

‘When he got to the county seat, he found 
Knowles apologetic for having brought him 
out so late. “Forget it, George,” Gus said. 
“You ought to be cussing me, not apologiz- 
ing. I should have checked your bus my- 
self. Need it early tomorrow 

“No, but I'd like to have it by six. 
‘ll get at it first thing,” Gus promised. 

He got down to the shop an hour early, 
and tackled Knowles’ car. When he stepped 
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on the starter the engine took 
off promptly. After letting it 
warm up, he switched off the 
ignition, took out all the spark 
plugs, poured a spoonful of 
penetrating oil into each cylin- 
der, and turned the engine over 
with the starter to distribute 
it. Then he got out the com- 
pression tester, pressed its 
rubber adapter into the No. 1 
spark-plug hole, opened the 
throttle all the way, and 
punched the starter button. 
‘The hand moved up to the 
100-pound mark. Cylinder No, 
2 registered 102 pounds. But 
on No. 3 the reading was only 
a little over 50. The remaining 
cylinders tested 100 or more. 

As Gus was pouring in a 
little heavy oil on top of the 
No. 3 piston, being careful not 
to get any on the valves, Joe 
Clark came in. “What's the 
matter?” he asked on seeing 
Knowles’ car. “Knight took 
care of that job yesterday, 
didn’t he 
“So he said!" Gus answered. He pressed 
the starter button again, and watched the 
dial. The tester showed 80 pounds. “Leaky 
rings,” he said. “The oil seals ‘em. If it 
were a leaky valve, the second reading 
would be as low as the first.” 

He took off the head, dropped the crank- 
case, and removed the piston and rod from 
the No, 3 cylinder. “I'll be darned!” he 
said. “Look at this, Joe. About an inch 
of that middle ring broke off, and as it 
happened, didn’t damage the cylinder wall, 
but stuck fast in its groove directly under 
the gap of the top ring. The result was a 
blow-by that killed compression and caused 
missing. Well, George will have to pay 
for a ring job. By gum, Knight was right 
about the cause of the trouble at that—a 
hundred to one it was water leaking past 
that bad gasket that made the ring break.” 

Joe looked at the shop clock. “Where the 
dickens is Knight?” he asked. “He's halt 
an hour late. There's the phone. 

He went into the office. A minute later 
he came back. “Bad news, Gus,” he told 
his partner. “Knight has quit. He phoned 
to say he's taken a job in the city.” 

“Til say it’s bad news,” Gus growled. 
“I wanted to fire him! He knew he hadn't 
fixed Knowles’ engine, but just wouldn't 
admit it, When you make out George's bill, 
leave off what Knight did. That'll have to 
be on the house.” 

“Profit and loss,” Joe said. “Mostly loss.” 

“Yes,” Gus agreed. “Like Henry Knight! 
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( PROJECTING 


Black and-Whites 


SLIDES MADE FROM ORDINARY NEGATIVES 
PRODUCE BRILLIANT IMAGES ON THE SCREEN 


By WALTER E. BURTON 


OR a new thrill in photography, try 

making black-and-white slides for pro- 

jection, instead of prints on paper. An 
ordinary print is seen by reflected light, but 
the maximum beauty of a photograph is 
best brought out by transmitted light. 
Transmitted light pictures, or transparen- 
cies, are capable of showing a fuller range 
of tones, and possess greater brilliancy. Of 
course, the most effective way of viewing 
such transparencies is by projecting them 
on a screen, 

Lantern slides, besides squeezing the last 
bit of beauty from an ordinary snapshot, 
have other advantages. Making them can 
be a fascinating hobby in itself. Schools 
have found them an effective teaching me- 
dium, and they are being widely used for 
instructing civilian-defense workers, emer- 
gency police, and air-raid and fire wardens, 

There are two popular lantern-slide sizes. 
‘The older, 31;" by 4” measured along the 
outside edges, is used mainly in large audi- 
toriums, The newer 2” by 2” slide is popu- 
lar because of its convenience and low cost. 
It, too, can be projected for large audiences, 

Photographic manufacturers offer a vari- 
ety of supplies for making’ black-and-white 
slides, The most popular sensitized ma- 
terials are listed in a table on page 148. 
All film used for projection transparencies 
should be of the safety-base type, to reduce 
fire hazards, In addition to films or plates, 
the following auxiliary supplies are gener- 
ally used: 

Cover glasses are clear, flawless sheets 
of glass to protect the photographic image. 
One cover glass is required for each plate, 
or two for each film transparency. 


Printing a lantern-slide plate by contact. The 
platen of the printing box seemed to exert too 
much pressure, s0 0 padded weight was substituted 


Binding tape may be cellulose film, 
gummed paper, or cloth. It is used to bind 
and seal the edges of the plate and cover 
glass, or of the two glasses used to cover a 
film transparency. 

Locating dots—small disks of gummed 
paper—are useful for indicating the posi- 
tion of the slide in the projector, and for 
numbering or coding. 

Masks cut from paper are bound with 
slides to form opaque frames around the 
picture areas. Sometimes the binding tape 
serves as a mask, 

Varnish or lacquer, applied over the emul- 
sion, prolongs the life of the slide by retard- 
ing fading or other deterioration. It is 
especially advisable in damp climates. 

It makes little difference whether you use 
film or glass plates, so long as you produce 
‘a good image. There are several methods 
of printing positive transparencies. Often 
the process is complicated by the fact that 
the image must be smaller than the origi- 
nal negative, which must therefore be re- 
duced. If the slide image may be the same 
size, it is simply a matter of contact print- 
ing. 

‘To make a lantern slide by this method, 
you clamp the plate or film against the 
negative and expose as you would when 
printing on paper. A conventional printing 
box or frame may be used, The speed of 
the emulsion on lantern-slide plates and 
films varies considerably, but in general it 
is greater than that of paper. So you will 
need a less intense light (10 watts). If the 
printing-box platen seems to produce too 
much pressure on a glass lantern-slide 
plate, you can use a weight instead to hold 
the plate against the negative. A layer of 
felt, cloth, or blotting paper will prevent 


This easily mode holder may be used instead 
printing box. One frame of a 35-mm, negot 
in position, At left is a lontern-s 


ide plate 


In projection printing, the lantern-slide plate 


I square, Loy @ motk on the 
, but remove it for exposure. 
Focusing plote will be needed 


SENSITIZED MATERIALS 
FOR SLIDE MAKING 
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Positive film Normal Slides from overage 
negetives 
Positive film High Copies of printed mat- 
ter, drowings, ond 0 
forth 
Direct-pesitive Normal ponitives of any 
film subject without we 
negatives, copies 
ether transparencies 
Process film High 


film, Normal May be used when pos- 


OF drawings 


34%" by 4" Some or 2" by 2° 


plates 


Some 
2 by 2 


Note: All film used for projection transparencies should 
bbe the safety-bose type, to reduce fire hozord. 
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Masks may be cut with the help of a variety of 


tools and templates. Here a 1/2” wood chisel is 
being used along with o simple cutting guide. 
The wide sides of the masks ore trimmed off later 


scratching or other damage to the glass. 

Determining exposure is an art that de- 
velops with experience. Instructions avail- 
able for some makes of lantern-slide plates 
contain suggestions for using enlarging pa- 
per for test exposures. Otherwise the test- 
strip method is generally used. That is, a 
plate is entirely masked except for a strip 
4” wide, and an exposure of 5 seconds is 
given; then another 1” is uncovered and 
another 5 seconds given; and so on for the 
rest of the slide. One strip will show an ex- 
posure that is correct or nearly so. 

Projection printing in which the slide 
image is bigger than that of the negative 
is essentially the same as enlarging on 
paper. Use a blank, undeveloped lantern- 
slide plate to focus on. Place it emulsion 
side up against an L-shaped piece of wood 
or metal resting on the easel. Put over the 
focusing plate a mask of the same size and 
shape that you intend to bind with the 
transparency, and focus the image in its 
opening. Then remove both the mask and 
the focusing plate, substitute an unexposed 
plate, and make the exposure. 

To form a projected image the same size 
as the negative, the enlarger lens has to be 
moved twice its focal length from the nega- 
tive; to produce a smaller image, it has to 
be moved even farther. You may substitute 
a lens of shorter focal length, use an auxil- 
iary copy attachment or other positive 
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gloss of inding the 
Hransparency shown with them above 


(magnifying) lens over the 
regular enlarger objective to 
shorten the focal length, or 
mount the lens on an exten- 
sion tube such as an empty 
tin can or a boxlike frame 
made of thin wood, or heavy 
cardboard, and painted dead 
black inside. Focus for maxi- 
mum sharpness, using a 
magnifying glass if possible. 

A third method of printing 
is to place the unexposed lan- 
tern-slide plate or film in a 
camera and photograph the 
negative, illuminated from 
behind. Typewritten sheets, 
book pages, line drawings, 
and similar subjects may be 
copied directly. The result- 
ing negative image is suitable 
for projection. When direct- 
positive film is used, a posi- 
tive image is obtained without 


right, 
the lettering is in position for 
reading when the slide is filed 
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images 
stand out, and may 
viewed os work is done 


Transparenci 
dried best in dust 


one below, which was made 
from small bits of scrap 


the use of a negative. The camera method 
is also used for copying other slides and 
making positives from negatives. In either 
case the original should be held in a frame 
and illuminated from behind by light dif- 


fused evenly through an op: 
lar screen. 

Safety film may be cut into pieces of the 
required size, such as 115/16” by 115/16" 
(the dimensions of a 2” by 2" slide before 
binding with tape), and printed in the same 
way as glass plates. One method of print- 
ing 35-mm. film strips by projection is to 
load the film in a miniature camera from 
which the lens has been removed, and lay 
the camera on the enlarger easel in such a 
way that the image can be focused on the 
film. Focusing may be done through a red 
or orange filter. 

‘The manufacturer's recommendations for 
developing should be followed. Expose so 
that, on full development—usually 1 to 3% 
minutes-—the picture on the slide will be 
brilliant, The deepest shadows should be 
slightly transparent. The whitest high lights 


-glass or simi- 
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should show a slight veiling. If 
the whole slide, including unex- 
posed edges, shows a general veil- 
ing, it has been fogged either by 
chemical action in the developer 
or by stray actinic light. A 
treatment with a reducer such 
as Farmer's well-known formu- 
1a will generally clear it up. 

After development, fix the 
plate or film in fresh hypo solu- 
tion containing a hardener, and 
then wash it in running water 
for about 45 minutes. 

If projection reveals pinholes, 
retouch with water colors or 
other spotting pigments. 

Standard masks may be pur- 
chased for 2” by 2” slides, If 
you cut your own, one side may be black, 
but have a white or metallic surface face 
toward the projector to reflect heat, You 
can make satisfactory masking paper by 
running an inked roller over one surface of 
white paper stock. For a 2” by 2" slide, 
make the opening no larger than 114” 
square, a picture area the average color- 
slide projector will cover adequately. Some 
slide carriers have tabs that may project 
into this area. These usually serve no pur- 
pose and can be cut off. For a 3%” by 4” 
slide, the maximum opening is 24” by 3”. 

Clean the cover glass to remove all traces 
of dirt, and dry. Just before binding, heat 
the slide to drive all moisture from the gela- 
tin coating by laying it on a warm radia- 
tor, under a heat lamp, or near a light bulb, 

Use %” wide strips in taping. Have four 
strips, each cut to the length of an edge, or 
a single strip, about 814” long for a 2” by 2” 
slide. Start the single strip near the center 
of the bottom edge so the overlapping ends 
will not have to enter the projector grooves. 
Corners are either folded over or notched. 
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‘A PLASTIC PROJECTION REEL with a patented 

threading feature and a self-locking film 

catch is now available to home-movie fans. 

It has a convenient slot in one of the reel 

arms for the film to slip through, enabling 

one to thread it quickly and easily even in 
darkness. The film 
is then placed 
around the hub, 
which is open on 
one side to provide 
sufficient finger 
space, and is auto- 
matically locked 
when pulled down. 
Fully loaded, the 
reel will hold 400’ 
of 16-mm. film. 


Pen Forms Handy Scoop 
for Photo Chemicals 


FOR WEIGHING or otherwise han- 
dling small amounts of chemicals, 
a novel scoop can be made from an 
ordinary pen nib and holder. 

‘The pen nib is placed point first 
into the holder, which forms a con- 
venient handle for manipulating the 
scoop. With this you can place as 
small an amount as a crystal or a 
grain of chemical on the scales. It 
is convenient, too, for getting into 
small-necked bottles when spoons 
and all other implements prove much 
too large-—WILLIAM SWALLOW. 
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EXPOSURE METER MANUAL. Issued by a manu- 
facturer of exposure meters, this handy 97- 
page manual deals with the more scientific 
aspects of photography, particularly those 
relating to exposures. The technique of us- 
ing an exposure meter is explained in con- 
siderable detail, and the text is illustrated 
with striking pictures by well-known pho- 
tographers, and with diagrams and charts. 
One of these, shown at the left, illustrates 
by means of a tone scale across the bottom 
how black-and-white film renders colors as 
different shades of gray, ranging from al- 
most a pure white to almost a jet black. 


TRIPLE-PURPOSE PROJECTOR. Color slides, black- 
and-white slides, single- or double-frame 
film can all be shown with the portable pro- 
jector pictured above. Film is held flat in 
the optical plane by glass pressure plates 
and is ready for showing again immediately 
after use without rewinding. The feed ca- 
pacity is 300 single-frame pictures. An air 
blower and a heat-absorption filter safe- 
guard slides or film against heat damage 
and permit the use of 300-watt lamps as 
well as smaller ones. 
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FAST, HEATLESS ENLARGER USES FLUORESCENT TUBES 


Photo Editor: 


Can you give me any information on fluorescent photo enlargers? 
I am interested in building one, but cannot secure data and plans. 


W.S., Pemberton, N. ]. 


To which John W. Campbell, Jr., replies: 


EADER W. 8. is making a good 

choice. The fluorescent tube 
comes so close to being the ideal 
light source for enlargers that it 
Seems a poor compromise to use any- 
thing else in homemade ones. Flu- 
orescent tubes give a brilliant blue- 
white light of very high photo- 
graphic value, and are so nearly 
heatless that negatives can be left 
in the carrier of the light box illus- 
trated for several hours and still 
come out cool to the touch. There's 
plenty of visible light for focusing, 
and many times the actinic value of 
an equivalent wattage of incandes- 
cent light. 

My homemade light box was origi- 
nally equipped with a 150-watt Maz- 
da floodlamp and an opal-glass dif- 
fuser. It took 20 to 40 seconds to 
make an 8” by 10” print on Velour 
Black, and a negative would show 
signs of dangerous overheating in 
three minutes. With four 14-watt 
fluorescent tubes and a ground-glass 
diffuser, I can make an 8" by 10” 
print from the same negative, at the 
same lens stop, in 1% seconds! 

‘The enlarger was designed with a 
fixed head and a movable table; such 
an arrangement is simple to build, 
and little affected by vibration. The 
enlarger head is fixed to the base- 
ment ceiling beams, and the easel 
slides vertically on two pipe mem- 
bers. ‘The camera clamps onto the 
bottom of the head. 

If you build this type, you may as 
well use large tubes. Should you 
trade in your camera for a larger 
one, the light box will still be ade- 
quate, and the big tubes cost less 
than the smaller ones. Because the 
tubes themselves provide a fairly 
even light, a single sheet of ground 
glass gives adequate diffusion. The 
tubes are available in 1%”, 1”, and 
1%” diameters, and in 15”, 18”, and 
24” sizes. Special 8-watt, 8” by 1%” 
tubes may also be obtained. Day- 
light blue-white is the best tube 
color; it gives a maximum of actinic 
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Ballasts, sockets, ond their starter buttons are mounted 
of 


on the fi 


fluorescent-tube enlarger lamp. Four 


tubes provide a diffused light for negatives as large as 
5” by 7°. The box is painted with aluminum lacquer inside 
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light along with maximum focusing light. 

‘The distance from the tubes to the ground 
glass should be approximately twice the 
tube diameter to assure even illumination. 
The ground-glass surface should be about 
1%;” away from the negative carrier, so 
that it will not be in focus when the nega- 
tive is being printed. The ground glass 
should have at least 1” overlap on all sides 
beyond the negative. 

How many tubes to use will be deter- 
mined by the size of the ground glass. The 
outermost tubes should be centered above 
the edges of it. Mount the tubes not more 
than half their own diameter apart; the 
closer you pack them, the brighter the 
image will be. The 114" tubes are naturally 
the best for this reason. The light box pic- 
tured uses four 14-watt, 15” by 134” tubes, 
and will handle negatives up to 5” by 7”. 


The inside of the light box is painted with 
aluminum lacquer, the outside with flat 
black. All edges are sealed with black tape. 
Vent holes are unnecessary with fluorescent 
tubes. 

‘A drawback in the fluorescent lamp is the 
fact that it will not reach full intensity at 
once, so exposures must be controlled in 
another way. It is best to leave the lamp on 
continuously, and use a shutter mechanism 
to make the exposure. The simplest ar- 
rangement is a swinging arm carrying a 
black disk in front of the lens. On the en- 
larger illustrated, the arm is activated by a 
solenoid controlled by an electric timer. 

After the war, cold-cathode fluorescent 
tubes will probably offer the perfect solution. 
Used with a high-voltage neon-tube trans- 
former, they provide instant starting and 
stopping. 


Flash Gun Is Adapted 
to Standard Plugs 


Owners of flash guns that 
take special plugs for their 
miniature outlets are finding it 
difficult to get plugs, Such an 
outfit can be adapted simply to 
standard 110-volt plugs by slip- 
ping a so-called 110-volt “three- 
way socket” into the gun, as 
shown. The bulb can be 
screwed into this socket, and 
outlets are provided on each 
side for extensions using stand- 
ard plugs.—Lours HocuMAn. 


Glass Palette Fitted in Flat Box 
Is Aid in Spotting Prints 


Here’s an easy way to do your print spotting with- 
out staining the family china. Take a shallow box like 
the ones in which cut films come, and fit pieces of blot- 
ting paper to both halves, inserting them snugly so 
they won't slip out. Then cut a piece of clear glass the 
right size to go into the bottom half of the box, and 
you have a palette on which to smear water colors for 
matching print tones. 

Tubes of blue-black and burnt-sienna water colors 
supply the pigments for mixing any desired shade. The 
blotter in the top half of the box may be used to point 
up the brush before you apply the spotting to your 
prints. The box can be closed when not needed and 
presents both palette and blotter when it is opened. 

‘The above photograph shows the outfit ready for use, 
with a bottle of brush moistener handy.—C. H. COLES. 
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DOMESTIC SUBSTITUTES SERVE CRAFTSMEN 
AS MODEL MATERIALS MARCH OFF TO WAR 


By FRANK ZAIC 


HEN war was thrust upon us, it 

became evident that model builders 
would have to do without many of the ma- 
terials they normally took for granted. Rub- 
ber became very precious, and in January, 
1942, the manufacture of rubber thread for 
model use was suspended. Steel, aluminum, 
and copper, used in making motors and elec 
trical equipment, were severely restricted. 
Japanese manufacturers of covering tissue 
became our enemies. Balsa wood—so desir- 
able in model construction because of its 
lightness and strength—was classed as a 
vital war material, and existing stocks were 
frozen last August. 

The search for substitutes, then, is on! 
Luckily, domestic paper mills have been 
turning’ out satisfactory covering tissue for 
several years. But new rubber is definitely 
unobtainable, and unless you can use strips 
from old inner tubes for powering your 
craft, your modeling urge will have to vent 
itself in gliders and gas designs. 

‘The restriction on balsa, however, is much 
more serious. One can best judge the im- 
portance of this wood to the model industry 
by noting that about 4,000,000 board feet 
of balsa were hitherto used per year. It 
weighs from 4 to 20 Ibs. per cubic foot, as 
compared with 30 Ibs. for domestic light 
woods—our best available substitutes. 

Spruce, white and sugar pine, poplar, 
basswood, and hemlock may be placed in 
this class, and of these, sugar pine seems 
to be the best now available for model mak- 
ing. It has many of the characteristics of 
balsa. It lacks the stringy grain that seems 
common to most woods, and can be crosscut 
without difficulty. Furthermore, it does not 
necessitate any variation from ‘the aerody- 
namic design you used in balsa construction. 
‘As for tools, a good, sharp penknife is most 
important, as well as a jig saw or a coping 
saw with a fine-tooth blade. A block plane 
is essential also. 

Of course, the select grade of sugar pine is 


now also on the priority list, but it is be- 
lieved that other grades will remain avail- 
able, and there will no doubt be stocks on 
dealers’ shelves for some time to come, Most 
home workshops and school manual train- 
ing departments, too, will have some of this 
material on hand. It can be ripped into suit- 
able strips on a small power saw if a sharp 
blade is used and a wooden table insert with 
a very narrow slot is substituted so that 
the stock is supported right up to the blade. 

Basswood promises to be the next best 
choice to sugar pine. It is slightly heavier— 
in the neighborhood of 35 Ibs. per cubic 
foot as compared to 30 Ibs, for pine. It is 
equally easy to work and should prove quite 
satisfactory. However, pine has larger 
“pores” than basswood, and its medullary 
rays (the lines radiating from the center 
outward) are much more pronounced, so 
that sheets cut along them are extra stiff 
and make excellent ribs. 

‘The use of sugar pine or basswood in- 
volves no radical changes in structural de- 
sign. In time we may find better ways of 
using it, but for the time being standard 
practice seems to work out very well. Pine 
spars and longerons will have to be smaller 
than those we made from balsa if their 
weight is to be within reasonable limits. 
However, the reduction should be in the 
thickness and not in depth, so that the beam 
strength will be preserved. 

‘A wing design that proved to be good is 
shown on the drawing. The sheet covering 
the leading edge need not be more than 
1/64” thick for models up to 200 sq. in, 
while 1/32” sheet takes care of all other 
sizes. This system makes possible the use 
of a small leading-edge spar. If the wing is 
small, one additional spar on the lower 
camber will be enough. Larger wings such 
as for gas jobs should have additional spars. 
Be sure to use sizes which have generous 
depth proportions. The trailing edge should 
have the standard tapered section. Unless 
the spar is placed close to the trailing edge, 
the covering will warp it, Some manufac- 
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turers supply trailing edges already shaped. 
If you have to cut one, be sure that it has a 
true taper and not just a round corner. 
‘Most present-day designs have wings with 
an aspect ratio of about 8 to 1, so you can 
copy balsa models fairly closely in working 
with pine or basswood, simply making 
structural members one half as thick, but 
as deep as specified for balsa. Ribs may be 
cut from 1/32” sheets, provided the chord is 
not more than 5” and that there are several 
spars to prevent the ribs from weaving. 
Sheets 1/20” thick will do for most “B” gas 
designs and large gliders, while 1/16” ma- 
terial will take care of large “C” gas models. 
Some may think of lightening the ribs by 
punching holes in them. I do not recommend 
this practice, as the saving of weight will 
be small and the loss of strength great. 
Fuselage construction, too, can be kept to 
established standards by the use of smaller 
longerons and stringers. For example, if %4” 
square hard balsa is specified, 3/32” square 
pine will do. It has about one half the area 
of a 14" cross section, so the weight will 
remain almost the same as that of the balsa 
member. However, the smaller pine strips 
will require a greater number of uprights to 
keep them from bending under load. To 
prevent buckling of longerons, the spacing 
of uprights should not be more than eight 
times the square dimension; that is, spacing 
for ¥4” square longerons should be 1”. This 
can be increased, however, if the longeron 
is curved; therefore fuselage outlines should 
have a curve all along them. The covering 
will then keep the strip under compression, 
whereas if the longeron is straight the cov- 
ering subjects it to tension, with resultant 
wrinkles and structural failures, as shown 
in the drawings. Note, too, how the segments 
of round bulkheads should be made to over- 
lap, with deeper stringers at these points. 
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When using pine or basswood for longe- 
rons or spars, always consider the forces 
that will be placed on it, and remember that 
the resistance against bending is squared 
when the depth is doubled. 

If a builder designs his own model, the 
ideal wing would be tapered as shown, Note 
that some of the spars do not run the full 
span. For the time being we are using sim- 
ple tips that can be shaped from trailing- 
edge stock. Regular round or elliptical tips 
can be built from sections as is done with 
balsa, but the stock will have to be quite 
thick to prevent warps. Since we are only 
beginning to use pine, and the chief problem 
is to keep weight down, such fine points 
can well be left for later decision. 

At the very outset of the search for a 
balsa substitute, the need for rib-making 
material was most pressing. Hardwood 
spars and longerons can be purchased 
ready-cut, and no work other than trim- 
ming to length is needed. But ribs have to 
be cut to a curved outline. I tried to cut 
wide sheets from sugar pine, and found 
that the regular balsa-sawing equipment 
did the job well, and that the sheets had 
smooth surfaces. I cut the stock to quarter 
grain as is done for balsa sheets intended 
for rib work. ‘The crucial test came when I 
tried to cut the ribs out with a razor blade. 
I found that sugar pine up to about 1/16” 
thick can be readily cut this way for mak- 
ing ribs, bulkheads, and other flat shapes. 

At first I was worried about the ability 
of model cement to join pine, but actual 
trials have shown that it can be safely used. 
It is, however, necessary to be generous and 
to go over the joints several times, extend- 
ing the coating over a larger area than on 
balsa to obtain good anchorage. When this 
is done, the dope by which the covering is 
held in place will soften the cement at the 
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joint and make it soak in- 
to the paper, thereby form- 
ing a gussetlike structure. 
It is recommended that 
work be left in the pin jig 
overnight while the cement 
is setting. Pine has more 
life than balsa and it is lia 
ble to break loose if the 
cement is not quite hard. 
One must not forget that 
model cement needs air to 
dry and that the surface 
always dries first, leading 
one to believe that it has 
set when it may still be 
soft inside, 

‘The only substitute for 
cement, should this also 
become unavailable, would 
be casein glue. Ordinary fish glue seems 
never to set to a model maker's satisfaction, 
and damp weather is likely to loosen it up. 
Just what you will do for dope depends on 
what your paint shop has to offer. Lacquer 
thinned out 50 percent with lacquer thinner 
might be satisfactory. 

To get a good idea of just how helpful 
balsa has been to us, one has only to look at 
models built by boys in Europe, who had 
to use hardwood all these years because of 
the tendency of their countries toward self- 
sufficiency. Although these models may be 
examples of fine workmanship, their aero- 
dynamical layout inakes them poor flyers 
and their actions remind us of our own early 
efforts of about 1927, when we knew very 
little about model aerodynamics. To our ad- 
vantage was the fact that it is easy to build 


CONVERTING DECIMALS TO FRACTIONS 


MANY occasions arise in the shop when decimal dimensions must be measured 
with an ordinary rule graduated in fractions of an inch. To determine the 
fractional equivalent of a given decimal, multiply the decimal by the de- 
nominator of the fraction most convenient for your use. 

For instance, in laying out a sheet of light metal to be formed into 6%” 
diameter pipe, it-will be found that the circumference is 21.2058". The decimal, 
.2058, may be multiplied by any of three denominators, thus: 

.2058 times 8 equals 1.6464 eighths. 
.2058 times 16 equals 3.2928 sixteenths 
.2058 times 32 equals 6.5856 thirty-seconds 

‘Using the last of these figures, for example, the circumference would be 
measured as 21 inches and 6.5856 thirty-seconds. Allowing for a slight reduc- 
tion in the pipe diameter when the metal is curved, the width of the piece you 
lay out may be 217/32”, exclusive of lap. 
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or repair a balsa model in 
a few days and try out 
new ideas. A hardwood 
model requires more time. 

This is the challenge to 
American model builders: 
Can we tackle the prob- 
lems of hardwood con- 
struction, and in spite of 
our inexperience, do better 
work than European boys 
who have had a much more 
extensive background in 
this type of model build- 
ing? I feel that our work 
will have many advan- 
tages. A good example is 
our use of thin white-pine 
sheets for ribs, while they 
use plywood, which takes 
much longer and requires greater effort. 
Perhaps they tried thin sheets but did 
not know that quarter-graining was nec 
sary. At any rate, it will be most interes 
ing to note just how our hardwood models 
will compare with those of Europeans. Al- 
though most of our older builders are serv- 
ing in the armed forces or are at work in 
war industries, I am sure that the younger 
craftsmen will not let us down in our ex- 
pectations. 

It cannot as yet be foretold which of the 
available woods will gain the greatest favor. 
Some dealers will stress pine while others 
may feature basswood, depending on the 
grades produced and the nearness of supply. 
Although this article may have dealt almost 
exclusively with pine, the methods outlined 
also apply to basswood or other softwoods. 
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Dowels are throughout 
in building the frame, which 
is put together with glued 
mortise-and-tenon joints and 


pinned pivots, as shown 
above ond in the drawings 


Hop sacking or 
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sturdy wash-day 
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Collapsible Clothes Hamper 


HIS attractive folding clothes hamper is easily carried to 

the laundry for sorting clothes before they are washed. 
The simple frame is made of dowels, while the cloth bag is 
so designed that the framework holds it open rigidly and, at 
the same time, allows it to be folded easily. 

The lid consists of a piece of 14” plywood covered with the 
same material as the bag and attached to the framework as 
indicated in the drawing below. 

‘To empty its contents, the hamper is inverted. This is easy 
to do because of its extreme lightness. 
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BLACKOUTS ARE CAMOUFLAGED from the 
inside through the use of the decora- 
tive shade above. Made of heavy 
black paper and absolutely opaque, 
it looks like a Venetian blind by 
reason of a design applied to its in- 
terior surface. It may be hung in 
place or rolled up for storage in a 
few seconds, and is available in four 
convenient sizes designed to fit al- 
most any window in the home. 


HERE'S WALL PROTECTION in the form 
of a transparent film that prevents 
dust and dirt from penetrating 
painted surfaces and washable wall- 
papers. The colorless flat finish is 
applied directly and dries in about 
twenty minutes. When walls become 
soiled, the film is washed off with 
water—no soap or cleaner is neces- 
sary—and a new coat is applied. A 
gallon of the fluid will cover about 
1,500 sq. ft. 
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HOME ‘OWNERS 
HOME OWNERS 
MIDGET DOOR STOPS that slip under the pinhead of 
a door hinge take the place of more elaborate 
ones. They can be installed in a moment by lift- 
ing the hinge pin out of the hinge, inserting the 
pin through the hole in the door stop, and replac- 
ing the pin. The devices can be adjusted to stop 


doors at a 90-deg. or a 180-deg. angle. They can 
be removed at any time. 


TILE BATHTUBS, built on the job, may save hundreds 
of tons of steel and iron that would otherwise go 
into the making of ordinary ones. The tub shown 
below was constructed on a wooden framework 
reinforced with wire mesh, It is roomier, easier to 
clean, and offers a surer footing than the old 
type, while the wide seat at the front is a distinct 
improvement. The interior is composed of pieces 
of unglazed ceramic tile, which is available in 
attractive color combinations. Such built-in tubs 
eliminate many transportation problems, and can 
sometimes be installed where others could not. 


The full-size box spring ab 
s only 5 Ibs. of sh 
dof coil springs, sawed from one pi 
birch slots, each 3" in Right, b 
width, suspended from double heli- 
cal springs held by wire clips 


WOODEN FURNITURE SPRINGS may solve the problem raised by 
restrictions on the use of steel for such purposes. Experi- 
ments are being made with various types, one of these being 
a wooden bedspring which can be adapted to couches, chairs, 
and so forth. The resilient members are made of hickory, 
treated with a wood preservative, but not steamed or bent 
in any way. Oak, ash, and maple springs also are being tested. 
One manufacturer has combined wood with steel to make 
a full-size box bedspring, containing ten birch slats suspended 
from helical springs at both ends. The total amount of steel 
used, including that for the wire saddles or clips by which the 
slats are attached to the springs, is only 5 Ibs. 


FLUSH DOORS add new modern beauty to any are made with 


of insulating board halved together to form glue, which fix: 


wedged dovetail joints. The 
home. A honeycomb grid between the faces faces are composed of three-ply gum veneer, 
is said to make the type shown below un- and completely seal in the core. All parts 
usually sturdy. ‘The grid consists of strips are fabricated with water-resistant resin 
‘es the two faces firmly to the 


a rigid, nonwarping core. Frame corners frame and core. 


Below and ot extreme right, flush doors dis- 
playing the clean-cut lines and simplicity so | 
desirable in modern homes. In the drawin: | 
@ cross section of the door shows the honey: 

comb core and the frame and face construction 
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RAGE UMTS FOR Tht 


By JOSEPH ARONSON 
Interior Designer 


‘OR complete modernization of a kitchen, a 

‘systematic method of storing equipment in 
use every day must be provided, Whether you 
are making a fresh start by remodeling, or 
already have some up-to-date units installed, it 
will pay to give additional thought to timesavers 
of this nature. Here are suggested designs, 
adaptable to the space you have available, for a 
pot closet, spice shelves, tray rack, revolving 
cup holder, and plate rack. 

Pot closet. ‘The old method of storing pots 
and skillets in low cupboards necessitated stoop- 
ing and searching. A narrow closet taking less 
floor space will hold all ordinary pots in open 
view and within easy reach. One 15” deep by 
24” wide and reaching to the ceiling will be suffi- 
cient. Put it near the stove. To plan the hang- 
ing arrangement, cut a plywood panel at least 
%" thick to fit into the back of the cupboard. 
Lay it on the floor, and group the utensils in 
staggered order to utilize all space. Ball-tip 
screw hooks are the best hangers. 

Pot covers may be kept in racks on the inner 
side of the door. Strips 4" by 3" are screwed 
to tapered cleats, leaving about 1%" open at the 
bottom. The covers wedge themselves in and 
will not rattle. 

Spice shelves. Disorderliness of small articles 
in a deep cupboard can be avoided by fastening 
shallow shelves to the inside of the cupboard 
doors. One of the sketches shows a type suitable 
for small packages and shakers of spices and 
small bottles of condiments and sauces. End- 
pieces shaped as suggested may be sawed out to 
support two or three shelves. Both the shelves 
and fronts may be of \" plywood. Rabbet the 
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DINNER PLATES. 
\ 


. The most important detail is to y 
cupboard shelves that may otherwise interfere 
with the closing of the doors. 

Tray rack. ‘Trays may be stored vertically, 
thus occupying some odd corner of unused space 
either high or low. The dimensions should be 
based on the largest tray in your collection. All 
trays should be kept separate by partitions of 
44” plywood or composition board, each set loose- 
ly into @ groove in the floor of the rack and sup- 
ported at the top by two short pieces of molding. 
Do not let the partitions go all the way back. 
‘They are easily removed for thorough cleaning. 

Revolving cup holder. Eight cups may be stored 
in a small space on a 6” diameter revolving disk 
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Plate rack. A system of storing plates on 
instead of flat not only saves space but red 
the danger of chipping. The usual way 
plates means china on china, while in 
‘we have the weight of the china resting 
Into the dish compartment, fix a pair 
stretchers at an angle of about 10 deg. and 
5” apart. Partitions should not be vertical, 
at right angles to the stretchers, so 
dishes may lean against them. Space 
tions after measuring your dishes, but 
lowances to avoid tight fits. 

A 1%” cove molding placed to support 
dishes at the edges as shown is helpful, as is 
the use of weatherstripping as padding. 
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WALL HOLDERS MADE FROM A CHOPPING BOWL 


‘ By 
JOSEPH 
ARONSON 


PAIR of attractive wall holders for 
ivy or other potted plants can be 
made from one wooden chopping bowl and 
@ little 14” lumber. For the two designs 
shown, a bowl 11” in diameter and 24 
deep was sawed in half with the grain, and 
@ach half was fastened to a wooden back- 
board with wood screws. 
Two back profiles are 
shown, but if the plant 
boxes are to be hung close 
together, they should pref- 
erably be made to match. 
: Use solid stock for the 
R backs, rounding the edges, 
and cut an inverted keyhole 
slot in each to hang it up by. 
Wooden chopping bowls 
are usually heavily waxed, 
and for finishing it is nece: 
sary to remove this wax 
with benzine. Stain both the 
bowl and the back panels 
fairly dark. Wax when dry. 
Small flowerpots can be 
Kept in place by filling the 
space around them with fine 
gravel or sand. To protect L 
the “Inside of the bowl |.) out the backboards on 1” squares, following either of the #wo 
fgainst dampness, coat it  ctractive designs above. Saw out the outline, and round the edges 
with paraffin or fit a metal ij around. Sow a chopping bowl in half with the grain, and attach 
~-liner of tin-can stock. each of the halves to a back by means of countersunk wood screws 
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Crescents and a circle 
make a lovely frome for 
lovely reflections, and 
add a modern decora- 
tive touch to mirror 


By 
FRANK PIZARRO 


Has Three Shelves for Displaying Knickknacks 


ESIGNED on simple, sweeping lines, 
this decorative mirror harmonizes 
well with modern furnishings. Making 

itis a comparatively simple job, although the 

work must be carefully laid out. The dimen- 
sions given are for an 11%" mirror. 

It is simplest to use a paper pattern, 
which will serve for both the main parts. 
Draw a circle the exact e of the mirror, 
and mark on it a diameter, Measure up 
from the center and to one side of the di- 
ameter, as shown in 
the accompanying 


in the drill press, rabbet the back of the 
middle shelf projection to the thickness of 
the mirror. Nail and glue the two parts 
together; then fit the three shelves in place 
with a little glue and a few brads, Counter- 
sink the brads and fill in the holes. 

A mirror clip and two hangers be 
bought or made from thin sheet metal. ‘The 
piece may be given a stain and varnish 
finish, but colored enamel or lacquer is ap- 
propriate for modern decorating schemes. 


drawing, to locate the 
center for the 85%” ra- 
dius of the shelf sup- 
port. Similarly, locate 
the center for the 1%” 
radius for the pro- 
jecting curve of the 
middle shelf. Mark off 
the top and bottom of 
the shelf support by 
measuring from the 
original center. 

Cut a %” plywood 
back to the over-all 
outline of the pattern. 
‘The shelf support can 
be cut from %" or 
even 14” stock. It is 
notched for the bot- 
tom shelf. Working 
carefully with a chisel, 
or with a routing bit 


MIRROR CLIP 
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_ ***WICTORY SERVICE 


BLUE STARS ON 
WHITE FIELD 


} | Gst0cx 


RED AND WHITE 
STRIPES 


Patriotic plaques " Sisrock | | 
strike a fimely se 
note in the star- aed Ly Ce J 
spangled manner =, ge ss pal 
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DRAWING A FIVE-POINTED STAR [SHOP PRACTICE] 


1, Scribe a circle the size of the star e 


required. 

. Draw two diameters perpendicular 
to each other. 
Divide radius in half at A. 

. Set compass from A to B and swing 
are B-C. 

. Set compass from B to C and swing 
are D-C-E. 

. With same radius, mark off G from 
Band F from D. 


F-G should be equal to B-E, E-G, 
and so forth. 

. Connect alternate points with a 
straight lines to obtain star. ee 
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*& %& %& BY JUAN OLIVER 


ROM thousands of American homes, 

offices, shops, and factories, men have 
gone forth to join the armed services of the 
United States. “Let's not forget them" is 
the slogan of those who stay behind, and to 
this end service flags and plaques of various 
kinds are displayed. 

In a letter to POPULAR SCIENCE, R. J. 
Lamberth, of Chicago, Ill, writes that he is 
kept constantly busy in his home shop turn- 
ing out wooden service plaques for clubs, 
fraternal organizations, and business houses, 
and he suggests that a suitable design for 
such pieces might be of interest to many 
readers. Illustrated on this page are two 
attractive plaques in modern styles ap- 
propriate for home display or as company 
honor rolls. 

‘The plaques give an interesting relief 
effect, yet are easy to make either with or 
without power tools. Working to the di- 
mensions shown, cut the back of the smaller 
one from 14” stock, saw the raised middle 
section out of 4” material, and glue or nail 


JOHN SMITH 
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these together. The “V” and stars are jig- 
sawed from 14" stock. Finish separately 
before mounting these with brads. Stars 
can be made any size desired and spaced 
according to the number to be mounted. 

Use %” stock for the back of the large 
plaque. To this, glue and nail the 14” thick 
center section. Cut the large “V” also from 
14” material, the stars from 14" stock. ‘The 
names can be lettered on or cut from \” 
stock. Pressed composition board is ex- 
cellent for small cut-out letters, as it does 
not. splinte: 

Clear white pine or plywood is suitable 
for such plaques, but for outdoor use ply- 
wood must be the waterproof resin-bonded 
type. Use a good quality of red, white, and 
blue enamel. Masking tape will be of help 
in painting the stripes. 

‘The five-pointed stars, which add to the 
decorative effect of these plaques, can be 
laid out on 1,” stock in accordance with the 
diagram shown on the opposite page, and 
cut out with a jig saw. 
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A stand like this is o useful accessory for your 
home. You can build it of wood to match other room 
1. 9F finish it with @ contrasting enamel. 


Folding 


furnishin, 


The stond when'compactly folded, 
ready to be tucked into @ closet. 
Notice how little space it tokes up 


Luggage 


Holds a Guest's Suitcase for Easy Packing and Unpacking 


OLVING the problem of where to put 
suitcases for packing and unpacking, 

this sturdy luggage stand saves wear and 
tear on bedspreads and furniture, and folds 
so compactly it takes up little room in a 
closet when not needed. 

Although the one shown was made from 
walnut, any strong, durable wood can be 
used. The bottom spreaders are turned to 
the dimensions shown, with 15” dowel ten- 
ons at the ends. Note that the top turnings 
are alike in length, and that the dowel holes 
are spaced 18" apart in one, but only 15%" 
apart in the other. Both bars have blind 
grooves or saw kerfs cut in them to take the 
webbing, and these are at right angles to 
the dowel holes. 

Band-saw the four legs all to the same 
pattern from 1” by 2” stock. Bore a 1%” 
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hole through the upper end of each; then 
saw across the diameter of the hole, round- 
ing the cut slightly. Be careful in boring the 
14” dowel holes for the hinge pins and bot- 
tom spreaders. In two legs these are bored 
from the same side of the piece, but in the 
other two the hinge hole is bored from one 
side, that for the spreader from the other. 
‘Assemble the inner frame with glue, in- 
sert the hinge dowels, place the outer legs 
upon them, and assemble the outer frame. 
Be sure the top bars are glued on with the 
slots facing out. Finish the wood as desired. 
Cut three 18” lengths of 2” wide webbing, 
which can be bought at large hardware and 
upholstery shops. Push the ends into the 
saw kerfs, and secure them with small hard- 
wood wedges 1/16” thick driven in along- 
side.—BENJAMIN NIELSEN, 


slits or kerfs, in 
top bars are 2” in 
depth, ond should be 
wide enough to 

strong canvas webbing 
by 1/16” thick wedges 


Above, how © pair of legs i 


in the two pieces so that they face 


ined by mer 
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slipped into blind holes. These are bored 


nother 
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ings, sports 
equipment and all 
leather article 
respond favorably 
togood treatment 
‘and will reward 
their owner with 
longer wear and 
fine appearance 


= 


Heat supplied by 
@ reflector lamp 
allows the oil to 
work itself into 
the leather with- 
out bur ‘f Use 
an infrared type 
therapeutic lamp 
or radiant heater 


Q LIVES FOR YOUR 


IF A SOCIETY for the prevention of cruelty 

to leather were formed, there is no doubt 
that many of us would be found guilty of 
abuse and neglect. These days, however, 
careful maintenance is the watchword for 
all goods that cannot be conveniently re- 
placed, and leather—one of the oldest and 
most useful materials known to man—may 
have its life multiplied many times over 
with proper treatment. 

Leather articles will, in spite of all care, 
become dirty. In the days when it was 
plentiful, rubber cement could be used to 
remove some kinds of dirt from fine leather 
surfaces. The cement was painted on the 
leather, left to dry for an hour or so, then 
rolled off with the fingers, taking the dirt 
with it. The rubber particles could be 
saved, dissolved in carbon bisulphide, and 
used again. 

A wide variety of leather articles such as 
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gloves and belts may be cleaned by wash- 
ing them with water and saddle soap, Cas- 
tile, or any similar mild soap, then rinsing 
well, and drying. However, drying leather 
calls for a word of caution. Did you ever 
get your shoes wet, dry them on the radia- 
tor, and then wonder why they felt like 
wooden clogs the next time you wore them? 
A quick way of ruining leather is to dry it 
rapidly with heat or direct sunlight. Heat 
causes stiffening and cracking. The safest 
procedure is to place the wet article where 
a draft of air strikes it—in an open door- 
way, for example, or in the air stream of 
a fan. After drying, it is a good idea to 
applying polish or other dressing. 

Some time ago a group of scientists and 
library experts made a study of leather- 
bound books, and they found that those 
handled every day lasted much longer than 
those that remained undisturbed for long 


LEATHER GOODS 


periods. The reason was that oil trans- 
ferred from the hands to the book bindings 
—an insignificant amount—acted as a dress- 
ing for the leather. 

Leather must be “fed” at intervals with 
oil or grease if it is to give maximum serv- 
ice. The oil added to it in the manufactur- 
ing process will in time disappear through 
evaporation or other action; if it is not 
restored, the leather becomes dry and stiff, 
cracks, and often disintegrates into powder. 
After cleaning leather by washing or some 
other process, application of a dressing is 
always advisable. 

‘There are numerous leather dressings on 
the market. Any good shoe polish will 
keep leather in good shape. However, 
leather authorities recommend that only a 
Polish that dries to a dull finish be used, or 
one that has to be buffed to a luster. 

‘When it is desired to feed the leather 


usually handle such grease, 
make your own preparation. 
T have used for a number of years on book 
bindings and other leather articles consists 
of 3 oz. of neat’s-foot oil and 2 oz. of lanolin, 
by weight. Warm the mixture until the 
lanolin is distributed evenly through the 
oil, and use it warm. Apply it to the leather 
with a cloth, but do not put it on too heavi- 
ly. Then place the article in a warm (but 
not hot) place to drive the preparation into 
the leather. 

Another lubricant used in libraries con- 
sists of a mixture of castor oil and paraffin, 
Enough for a considerable number of books 
is made by heating 3% oz. of castor oil and 
adding 1% oz, of paraffin chips. Stir until 
the wax melts and blends with the oil, 
Apply lightly about once a year. The 
castor oil may be of the odorless variety. 

‘A third leather lubricant is ordinary 
petroleum jelly. All of these dressings can 
be used on other leather articles as well as 
on book bindings. 

‘The committee that investigated the 
preservation of leather bindings unearthed 
lot of other facts. Books last longer if 
stored in open shelves not placed against 
the wall. Gas fumes, which create sul- 
phuric and sulphurous acid in leather, are 
injurious. Likewise harmful is tobacco 
smoke, which contains 
ammonia, This pro- 
vides sound reason for 
those “No Smoking” 
signs in libraries. 
Books kept in a damp 
place are likely to mil- 
dew. ‘Those kept in 
closed cases should be 
removed and aired occasionally on dry days. 

‘One man who hates to wear rubbers uses 
a commercial leather paste to waterproof 
his shoe soles. He smears the grease liber- 
ally on the sole and drives it in by baking, 
being careful to heat the leather no more 
than necessary. He used a soldering torch 
until he discovered recently that the new 
drying lamps and the older infrared thera- 
peutic lamps would do the job without the 
danger of scorching the leather. Two or 
three treatments make his shoe soles water 
resistant for several months and improve 
their flexibility and wearing qualities. 

Other lubricants used for making shoes 
and other leather goods water resistant 
are neat’s-foot and sperm oil. The leather, 
particularly the soles, is well impregnated 
with one of these oils; then the shoes are set 
aside until the oil dries, after which they 
are polished. Neat’s-foot oil dries a little 
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MAKING AN INVISIBLE PATCH 


more slowly than sperm oil. There are on the market 
various waterproofing preparations that can be used 
in a similar way. 

One of the best methods of prolonging the life of 
leather shoes is simply to polish them frequently. 
‘Use a good liquid or paste shoe polish that has to 
be buffed to produce a shine. Work it thoroughly 
into all cracks and seams, and particularly into the 
space between the soles and uppers. An old tooth- 
brush is good for this. 

When two pieces of unlubricated leather rub 
against’ each other, they cause a squeaking noise. 
In shoes the trouble is usually between two layers 
of leather forming the soles. One remedy is to make 
a small opening at the edge of the layers and intro- 
duce through it a mixture of castor oil and powdered 
soapstone. The opening is then closed by cementing 
or sewing. 

A leather article may often be given a new span 
of life by patching it. If the damage is a mere slit, 
sewing with linen thread may be all that is required. 
For a larger hole, a cemented patch that can be 
made almost invisible may be used. Cut a paper 
pattern to cover the spot; then lay out a patch 
about \4" larger all around. It should be of the same 
kind of leather as the article being repaired, With 
a sharp knife, bevel the edges of the patch. 

Lay the patch over the hole and dust around it 
with dressmaker's chalk or talcum powder. Remove 
the patch and, following the chalked outline, skive 
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A brief case is refinished with a leather 
dressing that will dye as well as polish 


z . il 
‘Togs of shoe leather ore cemented down 
to prevent them from being torn off 


; 


Shoes may be waterproofed on uppers 
‘ond soles. A commercial solution is used 


If the leather at the lap joint of a belt 
loos cement it immediately 


Liquid dressing applied to the back of a 
belt ought 


soaks through to provide lubrication 
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around the hole, beveling the leather to 
match the patch. Use pyroxylin household 
cement, waterproof leather-belting cement, 
or a good rubber cement to fasten the patch 
in place. If a hairline shows around the 
edge, use ink of appropriate color to cover it. 
Finally, polish the area in the usual way. 
‘This technique may be used to repair the 
tiny cracks or slits that often appear in 
shoes where the leather bends in walking. 
Use slivers of leather of a size and shape 
to fill the crack, and apply ink or leather 
dye to color them before polishing. 

‘Many companies in war production have 
installed line shafts because of the scarcity 
of electric motors for individual drives. 
Since rubber belting is also hard to get, a 
good many leather belts are being used. The 
care of these leather belts differs according 
to their use and surroundings. In one plant, 
where lubricating oil gets on them fre- 
quently, they have to be taken down and 
cleaned often. The secret of good belt per- 
formance is proper lubrication to keep the 
leather soft and supple without making it 
slippery. A soft, pliable belt, combined with 


Mounting Stripped Bicycle Pedal 


When the threads of a bicycle pedal are 
stripped at the end, the pedal can still be made to 
serve by countersinking the crank on both sides, 
and beveling the pedal spindle on the grinding 
wheel, as shown in the drawing, so that good 
threads will project far enough through the crank 
for the nut to get a firm grip. Grind a bevel on 
the nut also, leaving about half of it untouched to 
provide a secure hold for the wrench employed to 


tighten it—AxEL E, Ocre: 


good pulley design and belt tension, requires 
no sticky, friction-producing dressing to 
make it efficient. Heat generated by pulley 
friction dries out a belt, so a lubricating 
dressing has to be applied each week or so. 
Belt manufacturers can provide prepared 
dressings suitable for any variety of belt, 
but good lubricants can be prepared right 
in the shop. One consists of about equal 
parts of castor and neat’s-foot oil. Like all 
such dressings, it should be applied to the 
outside of the belt and permitted to soak 
through to the pulley (hair) side of the 
leather. Another dressing sometimes recom- 
mended is a mixture of about 7 oz. of tal- 
low and 3 oz. of cod-liver oil, by weight, 
Rub this on the pulley side of the belt. 
When a belt slips because it has become 
coated with metal dust and oil, it should be 
dry-cleaned. Any well-equipped belting sup- 
ply company can clean it, but sometimes the 
job can be done in the shop by washing the 
leather in a standard dry-cleaning fluid or 
in a gasoline-turpentine mixture (about 
twice as much gasoline as turpentine), 
After the belt is dry, apply a dressing. 
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DRAWING ELLIPSES TO EXACT SIZE 


Tue method of drawing a perfect ellipse 
with a pencil and a loop of string placed 
around two brads or thumbtacks, as shown in 
the diagram at the left, is frequently used in 
laying out work, An easy way to find the 
proper spacing between the brads and the 
correct length of string to be used is as fol- 
lows: 


[SHOP METHODS] 


‘Measure the breadth of the desired ellipse 


on one leg of a steel 

right angle. This breadtl 
gram. Now measure off the le: 
ellipse from B to the intersection at the other 
leg of the square—BC on the di: . The 
distance AC laid off on the leg of the square 
is the correct distance between the two 
brads. The sum of the distance AC and the 
length BC is the proper length of string in 

loop. 
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juare, or any other 
is AB on the dia- 
h of the 
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By ELMA WALTNER 


OT buttered popcorn, that 
perfect snack for frosty 
evenings, will be welcomed 
even more enthusiastically, by 
children and grownups alike, 


POPCORN CART 


Holds Four Individual Servers 


if served in this attractive cart. C144, your guests with popcorn from a charming, hand-lettered wagon 


‘The four scoops, which are 
lifted out by handy finger holes, make 
convenient individual servers for guests. 

‘Make the cart of 4” plywood, or, if this 
material is unavailable, of any well-seasoned 
14" stock. The sides of an apple box, if 
planed smooth, will do nicely. 

‘The cart and the scoops are put together 
with %4" brads. Note that there is no back 
to the cart. This makes for easier removal 
of the popcorn’ boxes. 


Wood stock, glue, brads and a little time are all you 


‘The axle blocks have holes slightly larger 
than the \;" dowel axles, which pass through 
them and are glued into 4” plywood wheels. 
If desired, dummy wheels may be nailed 
directly to the body of the cart. Glue the 
handle into holes bored into the sides. 

Finish both the cart and the scoops with 
two coats of clear shellac. The lettering on 
the sides of the cart is painted over the 
shellacked finish, 


Il need to build this cart from the drawing below 
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QUICK-GLANCE SPEED CHARTS mounted on machine 
tools having step pulleys tell instantly how to ob- 
tain the nearest correct speed for working various 
materials, and do away with constant thumbing 
of the instruction book. The speeds obtainable on 
a drill press, for example, may be typed or let- 
tered on paper and glued to the belt-guard, as in 
the photograph at 
left. On lathes, 
speeds for both mo- 
tor and countershaft 
belt positions may be 
posted in the same 
way, together with 
detailed information 
on direct and back- 
gear drive, as shown 
at the right. Var- 
nish, transparent 
cellulose tape, or 
wax will protect the 
paper and prevent 
it from being loos- 
ened.—R. HANSCOM. 


A STAND to hold your electric soldering iron 
while it is still hot but not being used will 
protect your workbench top from the heat 
and prevent accidents. The parts for the 
one shown in the drawing were cut out of 
23-gauge sheet metal, although tin-can ma- 
terial may be used if no other is available. 
Bend the supports to shape in a vise, form- 
ing the rounded portion by hand or over a 
Pipe. Holes are drilled for screws in the 
places indicated, and the holder may be 
fastened to a wooden block or permanently 
mounted on the workbench by means of these 
screws joining the parts. The sheet-metal 
base shown is optional.—M. ROSENFELD. 


BURNED-OUT HEATING ELEMENTS can be repaired 
efficiently with powdered iron cement of 
the type sold at most hardware stores. 
Raise each end of the parted resistance 
coil, clean the first two or three loops with 
sandpaper, and interlock them. Do not join 
more than two or three loops of each end 
because this might reduce the resistance 
too much and cause the coil to burn out 
again. Mix a little iron cement with water, 
and apply the paste to the interlocked loops, 
filling and covering them, and smoothing 
down the top surface below the groove in 
the insulation. Let the cement, which is a 
fairly good conductor, set thoroughly before 
turning on the current—W. C. WILHITE. 


HOLES IN WELDING-TORCH TIPS or in the gen- 
erators of gasoline blowtorches can be 
cleaned with steel bristles cut or pulled 
from a rotary scratch brush of fine or me- 
dium grade. Bristles of either of these sizes 
are fine enough to go through the holes 
without enlarging them. It will not impair 
the efficiency of a good wheel to have a few 
bristles cut from it, if an old wheel is not 
available at the time a cleaning wire 
is needed_—Ww. C. W. 
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| MACHINISTS 
POR WAR WORK 


Turnins 


“Here is that gear-blank 
toy,” says the foremar 
to the machinist. “As you 


b for you to start on, 
hands the rough stock 
it's olready centered . . « 


Work of 


Whether you're preparing for defense 
work or already in it, your advance- 
ment will depend on what you know. 
“Learn more to earn more” is a good 
slogan these busy days. To train war 
workers in the fundamentals of ma- 
chine-shop practice, the U. S. Office 
of Education has prepared a series of 
16-mm. sound films, one of which 
provided the material for the follow- 
ing article. These motion pictures, 
distributed for the Government by 
Castle Films, are of inestimable value 
to the shop student and beginner. 
Don't fail to see them if they are be- 
ing shown in your community or at 
the plant where you are employed. 


From the U. S. Office of Education Training 
Film, “Turning Work of Two Diameters” 


LL the power that drives America’s 
mighty war machines is transmitted 
through wheels of steel. ‘These must be 
carefully designed and skillfully machined. 
In making the spur gear and shaft of a 
U.S. Army “blitz buggy,” for example, time 
is saved and strength and precision are 
gained when both the shaft and gear are 
turned from a single piece of steel, eliminat- 
ing the use of fragile pins, keys, or splines, 
such as would be required to lock the gear 
on the shaft if the two parts were produced 
separately. 

‘The blank for this unit must be turned on 
an engine lathe, after which the teeth can 
be cut by a milling machine. A piece of 
rough stock in the capable hands of the 
lathe operator and a drawing from the shop 
foreman’s desk are all that is needed for the 
making of the blank. The lathe job requires 
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‘On the finished piece, both shofts are |” 
jameter and 4” long on each Be sure te 
finish up fillets where the collor joins the shaft. 


2 “Let's look at the drawing togeth ae 3 
on. "Notice that the collar diameter is 2" 
‘and that it is 4” wi jh tolerances os shown 


Bey frst measures the stock fo make sure itis 
big enough. Then he studies the drawing, notes 
diameter tolerances, and decides the order of cuts 


Using the right size of lathe dog is important. 
Roy picks one to fit the work closely, clamping 


it to one end of the stock with the tail facing out 


Two Diameters 


shirt, and hair combed neatly and in place. 
‘The machinist measures the stock, noting 
that the collar diameter must be brought 


turning a piece of two diameters, and the 
collar that will later become the gear must 
be of a specified width and diameter and 
should be finished with fillets where it joins 
the shaft. The accompanying series of 
photographs shows step by step how the 
blank is turned. 

‘The rough stock is a piece of machine 
steel, 214” in diameter and 9” long, already 
centerdrilled. The foreman gives it to the 
operator and turns over a print of the 
drawing to him, pointing out the more im- 
portant features of the work. As always, 
the machinist’s first job is to study the 
drawing and determine the order of the 
cuts. ‘Then he places the drawing on a blue- 
print board where he may refer to it con- 
veniently, cleans and oils his lathe, sees that 
his tool rack is in order, and clears the 
floor of obstructions. As an efficient opera- 
tor, he is dressed with due regard for his 
personal safety, with collar buttoned, 
sleeves rolled high, necktie tucked into his 


down to 2%” and the shaft diameter to 1”, 
with tolerances of .004” on the collar and 
.002” on the shaft. The collar width is \”, 
the shafts are 4” long from each collar face, 
and the piece is 8%” long over all. He then 
selects a dog to fit the work—one neither 
too large nor too small—making certain 
that its tail is pointing to the headstock. 
He cleans the center holes, and lubricates 
the one to go on the tailstock center. Then 
the work is mounted in the lathe, and the 
tailstock spindle wheel is adjusted so that 
the piece turns freely but not loosely be- 
tween centers. 

Since the stock is rough, a truing-up cut 
must first be taken. The tool required for 
this must be sharp and properly ground so 
that it will remove stock rapidly. After a 
short trial cut is made, the piece is calipered 
and found to be 2%4” in diameter. Now the 
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ing the center at the toil- 
stock bet ‘ond 
brings the tailstock center up. The dog tail 
slot of the faceplate, and the work should turn fr 


7h; A correctly ground roughing tool, wed to mate the 
is adjusted in the tool post, with the 

cutting sot just above the 

For safe Toraloge there must be a 


the tool bit at a 
the work, which is 


8 The tool Inge is turned to brit 
right angle to the conter li 

revolved slowly by hand to make sure that all is clear. 
With speeds correctly set, Roy makes a short trial cut 


HW 


operator's problem is to bring the work 
down to the required 2%” diameter of 
the collar, which is the largest part, 
plus about 1/32” allowance all around 
for the finishing cut to be made later. 
‘This may be accomplished by setting 
the depth of the rough cut at 3/32”, or 
.093", thus reducing the total diameter 
by 3/16”. This cut is made as near to 
the revolving dog as possible, but al- 
ways out of danger of actual contact. 
Care must be taken to keep the tail 
center well lubricated and properly ad- 
justed during the cut to keep the work 
from expanding and binding between 
centers as it becomes hot. 

To obtain a reference point for the 
width of the collar and the length of the 
two parts of the shaft, one end of the 
work is next faced off. A rule is then 
used to measure from this end, and the 
tool is set for turning a nick or groove 
that marks one face of the collar. Sev- 
eral roughing cuts follow to bring the 
shaft down to rough size, leaving 1/32” 
for the finishing cut. Then the face of 
the collar is turned, leaving the same 
margin for finishing, as well as a 1/16” 
shoulder for the fille! 

A preliminary finishing cut can be 
made with the roughing tool to within 
010” of the final size. Then a finishing 
tool is used to take a cut of .005” (re- 
member that twice the depth of the cut 
is removed from the diameter of the 
work). For facing the collar—the 
operation that brings this end of the 
shaft to finished length—a radius tool 
is used. Only the fillet remains to be 
done on this end. 

‘The work is now reversed between 
centers. Exactly the same operations 
follow as were used in turning the other 
end. Then, after a finishing tool has 
brought the shaft and the collar to 
their correct diameters, the collar is 
faced to the required width, again leav- 
ing only the fillet allowance. After- 
wards the end of the shaft is faced with 
a finishing cut to the exact length spec- 
ified in the drawing, the steel rule be- 
ing used to measure from the finished 
face of the collar. 

Finally the fillets, which add strength 
to the shaft where it joins the collar, 
are turned with a radius tool, which is 
set on center and used first on one side 
of the collar, then on the other. This 
completes the machining of the piece, 
and it is then checked against the draw- 
ing for possible errors. 

‘When inspection is completed, the 
blank is ready to go to the milling 
machine to have the gear teeth cut., 


The syt ip topped after it hos procaeded about 
'K", The diameter is calipered and found to be 
2h". The finished size is to be 2/4”, but 1/16” more 
(1/32” all around) must be left for the finish cuts 


TO Since the tool is set in only one half ax much 
28 the amount of stock to be removed, Roy will 
adjust the feed and speed for a rough cut of 3/32”, 
or 093”, which will remove 3/16” from the diometer 


TI The ow cut is. checked with calipers, 
correct, is continued up to a safe poi 
the whirling dog. Care should be taken to keep the 
tail center oiled, and set neither tight nor loose 


1. The drawing shows the shaft to be 4” long: Rey 
measures this from the end just faced and sets 
‘actly at the end of the ul 

up to cut @ groove at the 


12% easel occurcte measurements of length can 

10 ond must be faced off as. point 
oh tehetn Per tier a tose 
that the cutting edge is turne 


tool is used, sot so 
in toward the work 


This groove marks the face of the collar, but 
have to be left on this face 

ugh cuts thet ore to. follow 
Iodisnaly to Wea nlakt cf Miviareere'é odee 


ma 
j 


15 The shoft is to be 1” ymeter, plus .002" 

tolerance. Roy makes rough cuts to begin the 
process of bringing it down. The last one must leave 
1/32” all around for the ing cut mode loter on 


16 After this final roughing cut is started, it is 
checked with a micrometer to make sure that 
it is not too deep. | satisfactory, this cut is 
extended all olong the shaft to the marking groove 


17 The foce of the collar is still uneven ond hos 
to be ma The some roughing tool is fed 
in by hand against the face of the collar. Note the 
Mock left for the 1/16" fillet to be turned later 


finishing, porting, threading, ond radius forming 


jed for the final 


19 tool is now net 
tolerances sper 


18 Rey is now ready for the finishing cuts. The 
first one con be made with the roughing tool 
to within .010” of final site. After starting the 
cut, he ogain corefully checks with a micrometer 


2 ing tool the nose is flat and 

narrow, while the end relief angle, or heel 
clearance, is about 10 degrees. Note particularly 
the lip which gives the tool a fine cutting edge 


from the cutting edge, arrows show 
of the tool without any side rake 
The nose must be set parallel to 
‘on dead center, while the cut is .005” 


or relief ani 
the work on 


Roy sets the tool against the collar by hand fe 


23 The piace is token out, and o smaller dog is 
clamped to the finished end with a thin band 

of soft metal to prevent surface marks. The work is 
remounted, and the other shaft end rough-turned 
25 The other ond of the shoft it measured from 
the finished face of the collar, and is now 


being machined to its exact length. Arrow shows the 
facing tool making the cuts ot the end of the shaft 


Finishing cuts bring the shaft ond collar to 
correct diameter. Roy measures the width of 
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the collar, and with a rough facing cut and a light 
finish cut brings it to size, plus fillet allowance 


right. Finally, 
checked against the drawing 


WORKING TIME: TWO EVENINGS 


Made from clear plostic, maple, and walnut, this cigarette box 
is a handsome project involving several interesting operations 


WALNUT KNOB 
FITS CURVE 
OF LID 


PIVOT HOLE 
FOR BRAD 


WALNUT 
WINGE PIECE 


HW 28 


Many craftsmen have 
scraps of plastic left 


from completed 
work. Here are three 
projects that can be 
made from such odds 
and ends. None calls 
. for a piece longer 
than 4”, yet all show 
off the beauty of this 
material to the full. 


CIGARETTE BOX. Clear plastic, 
maple, and walnut are com: 
bined in this unique occasional 
piece, displaying both the plas- 
tic and the woods to good a: 
vantage. A clear-plastic tube 
2%” in diameter and 314" long 
is sawed apart as shown in the 
drawings at the left to form 
both the body and the lid, Lay 
out two maple endpieces, as 
shown, on %” stock, Drill two 
14” holes 3/16” deep in each for 
the dowel rails, which are also 
of maple; then cut out the %” 
by ” circular groove with a 
circle cutter, and finally cut 
and sand the outside to shape. 
Use the circle cutter also to 
cut a %” by %” walnut ring, 
from which filler pieces can be 
made to close those portions of 
the grooves alongside the lid. 
Cut the lid to 34” in length, 
saw off a strip %" wide along 


By 
'R. DEWALT 
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1 —— a" 
PLASTIC SHELF 


one side, press the lid into a 3/16” deep 
groove in the walnut hinge piece, and at- 
tach a walnut knob with a small counter- 
sunk screw. 

Assemble the ends, body, and dowel rails 
with cellulose or model-airplane cement. 
Fit the lid in place, and drill through the 
maple ends into the plastic—not the hinge 
piece—for pivot pins. Insert these, and fill 
the holes over them. Finish with three 
coats of wax applied to the wooden parts, 
rubbing well after each of the coats. Work- 
ing time: 41% hours. 


THREE-BUD VASE. This triple flower holder 
provides a decorative touch on the table, 
mantel, or piano. Clear-plastic pieces are 
used. The dimensions given in the drawings 
may be altered to suit the material on hand. 
For the holder shown, a %” wide band, or 
ring, cut from 31%” diameter tubing was 
used, and three holes were drilled in it to 
support the vases, which can be small test 
tubes or vials. 

‘A simple drilling jig will prevent break- 


ing of the edges of the holes. Band-saw a 
wooden disk to a snug fit inside the ring. 
Mark the middle hole, and with a flexible 
rule or a piece of paper bent to the contour 
of the tubing, lay off two other holes 1%" 


to either side. Secure the work with the 
backing disk in a clamping jig as shown. 
Drill the holes with a %" bit, tilting the 
drill-press table 12 deg. for the two side 
holes. 

Note that the shelf length is less than the 
ring diameter. Round the corners, and bevel 
the short edges to fit inside the ring. Ream 
or sandpaper the holes to a free fit for the 
vases. Line up the holes by a trial fit; then 
drill a slightly undersized hole through each 
side of the ring into the shelf and press in 
a 1%” escutcheon pin. 

‘The ring is held on a base by a %” plastic 
rod 1%" long, in which a %” by %” notch 
is cut. Drill both the rod and the base for 
escutcheon pins, file small notches in the 
ring where these pass, and assemble. 

Sand all edges very smooth, and buff any 
scratches off the polished surfaces. The 


HW 29 


Ya" «Cig - 342 DEEP FOR PENCIL 
pe 32” ——4 cs 


ee 
COUNTERSINK SCREWS | 

FROM BEHIND 
— 


SLIDS OVER 
LETTER STRIP 


Ye COMPOSITION 
BOARD 


SCREW HOLES 
FOR MOUNTING 


WRITING 
PAD 


with a keen spur bit. Use fine sand- 
paper on a dowel to sand the hole so 
that a 4" wide strip of paper and a %” 
clear plastic rod may be inserted to- 
gether. Open out the hole with two saw 


edges may be left unbuffed for textural con- 
trast. Working time: 4% hours, 


MEMO PAD. This is handy for kitchen re- 
minders, an office desk, or messages from 
callers. ‘The over-all size, 4” by 6%”, fits 
a 4” by 6” stock pad slipped into a 5/32” 
by %” rabbet in the molded hardwood strip. 
‘Use a 1” by 1” by 4” piece of walnut, ma- 
hogany, or maple. Drill the %” hole through 


cuts 9/32" apart, and then round off the out~ 
side to %4" radius. Drill a \” blind hole in 
from one end to a depth of 314” for a pen- 
cil, which may be secured with string or fine 
chain. Screw the strip fast to a 4" compo- 
sition-board back, Finish with two coats 
of clear lacquer, but apply none to the chan- 
nel. Insert a typewritten strip and the plas- 
tic rod, which will magnify the lettering. 
Working time: 3% hours. 


PLATING NONMETALLIC WORK 


‘Tux plating of nonmetallic articles is generally thought of in connection with baby shoes, 
but other objects that can be encased in electroplated metal include flowers and insects, 
leaves and fruit, plaster casts, pottery, textiles, wooden handles, buttons, drinking cups, 
and so forth. A small wooden box or drawer pull can be more uniformly covered with metal 
by electroplating than by working metal in sheet form. 

It is necessary first to treat the surface of the work so that it will conduct electricity. A 
rough method consists in coating the surface with spar varnish, then, when this is tacky, 
laying pieces of thin metal foil on it much as sign painters apply gold leaf. It must be 
atted into close contact if detail of the work is to be reproduced. 

A better way of forming the conducting surface is to give the work a thin coat of wax 
{paramin) or electrotypers’ varnish, These must not be applied so heavily as to obliterate 

mown as 
plumbago or black lead) as used by electrotypers. Copper bronzing powder is also used; 
carefully applied, it allows faster plating, All grease must be removed from the powder by 
shaking it in a bottle with acetone. 

The conductive powder is applied with a soft brush. Particular pains must be taken to 
see that all crevices are coated. Brush off the surplus after the work has taken on a shiny, 
thoroughly coated appearance. The cathode connection is best made by slinging the work 
in fine copper wires. Rinse it well in water before transferring it to an acid copper-plating 
bath. ‘After the article bas been plated with copper, it may be plated with some other metal 

jesired. 


[ELECTRICAL] 


detail. The conductive powder generally consists of finely powdered graphit 


POPULAR SCIENCE MONTHLY SHOP DATA 


NEW CUTTING Oils adapted to specific machine eas) 
operations now eliminate in large part older 
trial-and-error methods of prescribing proper 
grades. They permit faster speeds and new methods of 
tooling, closer tolerances, and increased use of alloy 
steels with lower machinability ratings than metals 
normally used. The oils are higher in active sulphur 
than ordinary types and reduce the tendency of ferrous 
metal surfaces to fuse or weld, thus eliminating any 
bonding of the tool and the surface being cut. 
Another step toward production efficiency is a newly 
perfected graphite lubricant for the dead centers of 
lathes. This is a compound of flake lubricating graphite 
and specially formulated ingredients which effectively 
controls overheating and protects dead centers against 
scoring and softening. 


ADJUSTING THE CUT-OFF TOOL is 
generally considered one of the 
most difficult of lathe opera- 
tions. The tool must be ground 
properly and adjusted to exact 
lathe center height. At the left 
is shown a quick and accurate 
way of doing this. A machin- 
ist’s rule is used to measure 
up from the ways to exactly 
the height of either center, 
and the tool is set at pre- 
cisely that height—c. W. W. 


GROTESQUE WELDING 
MASKS. Fighting 
planes painted to re- 
semble sharks may 
have inspired these 
welders at North 
American Aviation 
to apply war paint 
to their helmets— 
or perhaps it’s an 
old Indian custom 
they've adopted to 
scare the Axis. 
Other workers have 
followed suit, and 
many weirdly deco- 
rated masks glower 
from the walls of 
the plant's locker 
rooms. 
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Special Blades 
onthe 
Circular Saw 


. 


smoothly ond is 
especially a 


. 
to do grooving, ten- 
oning, and rabbeting 


crease the usefulness of the circular sav 
Often they enable it to double for ma- 
cnines that may be lacking in the home 
workshop. Many useful attachments can be 
made of wood in the shop. Others must be 
purchased, and among the most important 
of these are planer saws and dado heads. 
What is a planer saw? This is a stiff 
combination blade having groups of crc 
cut teeth alternating with single ripping 
teeth called rakers. It has no set; clearance 
is obtained by hollow grinding, which de- 
creases the thickness of the blade from the 
teeth to the arbor washer. It is de 
only for fine work. If kept sharp 


Ss accessories and jigs greatly in- 


PLANER GLADE 


‘SHARD EDGE 
OF BEVELUP. 


BEVEL RIPPING Ow TILT 
TABLE, USING PLANER BLADE 


MITERING STOCK WITH 
MER BLADE 


properly jointed, so that it is at all times 
perfectly round, it cuts with almost glossy 
smoothness, but when dull it can hardly be 
made to rip, and will usually wander off 
along the grain of the wood. 

For what is a planer blade used? Its 
smooth cut makes it especially useful for 
ripping glue joints. Use only material that 
is reasonably straight, for wind (twist) will 
bind the blade, and the cut will not fit the 
joining member. The edge bearing against 
the fence must not be irregular, or the cut 
will be unsatisfactory. When the edge is to 
be beveled, as in ripping a side for a column, 
tilt the table to the correct angle and adjust 
the fence so that the far edge of the board 


© avo saw cine 


wea mame 
srr acer 
ge 


SIDE AT RIGHT ANGLES TO FACE 


‘TENONS VARY ACCORDING TO 
THICKNESS OF STOCK,UNLESS 
‘DADO HEAD IS RESET 


ONE PIECE GROOVED 
WITH FACE AGAINST FENCE, 
OTHER DIECE WITH BACK. 
TO FENCE 


BOTH PIECES GROOVED 
WITH FACE AGAINST. 
FENCE 


slides against it. This enables the fence to 
carry the sliding thrust of the piece, and 
prevents pinching of the saw. If the piece 
is too wide for this, place the fence above 
the saw, so that the weight of the work be- 
low the blade will tend to open the kerf. On 
saws having tilting arbors, the tendency to 
slide is not present. 

When several pieces are to be ripped to 
the same width, bevel one edge of each; 
then bevel the other edges after adjusting 
the fence to the desired width. Always slide 
the board along with the sharp edge up, for 
if this edge lies on the table it will wedge 
under the fence. 

For a three-sided column, the bevel must 


Dadoing a wi 
fence on the mi 


be ripped with the stock edgewise on the 
table. After the cut has proceeded a little 
distance, the board tends to settle, which 
may damage the sharp edge and spoil the 
straightness of the work. This can be pre- 
vented by clamping or tacking a strip of 
wood to the back so that this strip rides on 
top of the fence, as shown in the photograph 
on page HW 82. If bolts or other projec- 
tions interfere, attach an auxiliary wooden 


Hove the face side of each piece bear against the 
fence when grooving stiles and rails for a panel, 
All grooves will then meet in perfect olignment 


face to the fence, with the 
upper edge high enough to 
clear such obstructions. It is 
necessary to rip the piece to 
width before beveling the sec- 
ond edge. 

How is the planer saw used 
for crosscutting and mitering? 
Just like an ordinary blade, 
except that the feed must be 
slower. If there is objection- 
able splintering of the under- 
side, make a wooden insert to 
replace the soft-metal one fur- 
nished with the saw, and slit it 
to fit the blade by lowering the 
table (or raising the arbor) as 
the machine runs. This insert 
will support the work up to 
the very edge of the cut. 

Can the parts of a dado head 
be used separately? Yes. To 
cut a groove %” wide, use one 
saw of the combination; for a 
width of %", use both. Wider 
grooves are cut with chippers 
between the saws, arranged 
with the swaged edges opposite 
the openings between the teeth, 
and fanned out so as not to 
interfere with each other. 

How is a dado head used? 
It must be accurately set for depth, and 
then used as if it were a thick blade, 
When grooving lengthwise of stock, set the 
fence as for ripping, measuring from the 
side teeth and making test cuts in scrap 
wood. Any ordinary groove is made in one 
pass, but dadoes wider than the head are 
cut in two or more passes with the fence 
reset or a strip of wood laid between it and 
the work to locate the second side. 


ng prevents 
creeping. ed gouge allows full contact 
between the edge of the steck and the gouge head 


‘When grooving edges 
for a panel, as in stiles 
or rails, slide the face 
side of each against the 
fence so that the grooves 
in all pieces will be the 
same distance from the 
face. The same applies 
to cutting spline grooves, 
as shown in the drawings. 
If the material is bent, 
try to spring it flat 
against the fence. 

Grooves across the 
grain on wide boards can 
be made with the end of 
the stock sliding against 
the fence. On narrower 
work, however, the miter 
gauge is used. 

In making tenons, use 
the miter gauge and cut 
a dado along what is to be the shoulder. 
Shift the piece and make a second cut beside 
it, and so on to the end. Then turn the 
miter gauge end for end to cut the other 
cheek. This keeps the face edge against the 
gauge head in cutting both tenons. The 
stock should be precut to exact length, and 
the tenon length located with a block 
clamped to the saw table. This method per- 
mits tenons of any length to be made. A 
disadvantage is that the tenon thickness 
varies according to the thickness of the 
stock, unless the depth of cut is changed. 

How are rabbets cut with a dado head? 
Rabbeting is done much like grooving, but 


a 


When beveling a second side, os with th 
the sharp edge of the finished bevel up, or it may wedge under the fence 


‘a eh 


ilting-arbor saw above, keep 


with one side of the dado head exposed. 
When the fence is used on long cuts, set it 
away from the saw a distance equal to the 
thickness of the flange to be left on the 
edge, set the head for depth of cut, and 
pass the work over edgewise. This results in 
@ smooth side parallel to the face. For a 
smooth side at right angles to the face, lay 
the stock flat on the table, with the edge 
against the fence. If the fence is arched, or 
an arched auxiliary wooden fence is used, 
the lumber can be rabbeted edgewise with 
the flange outside, the unused portion of the 
dado head running without obstruction 
under the arch of the fence. 


Tenoning Jig on Miter Gauge 
Provides Parallel Heads 


‘Tuts jig permits the miter gauge to be kept 
in one groove for tenoning, as the working 
edge of the stock bears against a second 
parallel guide for cutting the opposite cheek. 
Not only does this prevent any misalignment 
of shoulders due to the stock being not quite 
parallel, but it also allows tapering stiles to 
be tenoned. Screw one auxiliary head fast to 
the miter gauge, the other to a plywood base, 
which is attached to the gauge bar with 
machine screws fitting the tapped holes. Both 
heads must be squared with the bar. 

‘The stepped stop block is attached to a 
saddle having plywood sides, and the latter 
clamped to the fence with a setscrew in- 
serted through a small reinforcing block. 
Bore the hole slightly undersize and let the 
screw cut its own threads. This block is more 
readily adjustable than one clamped to the 
table, and can be raised if a pattern is used. 
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KEEPING 


Orderly habits in hanging clothes wh 
be found the next day may be tought 


a clothes built to his size, Use 
seraps, apply a maple oil stain and wi 
until the desired. color Im does not retard fr 


i 
the ice from sti 


with shellac. The height may be 


gorlic sparingly, | Food may be scraped off pots Washing will not stretch pockets 
ut it ina tea ball that can be without danger of scratching by and buttonholes in 
Jartened over the edge of the using o wedge-shaped piece of they are basted toge 
kettle for removal ot any tit wood sanded well on all edges _—the sweater is put in 
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THE HOME SHIPSHAPE 


PORTABLE 
HAIR DRIER 


Frozen pipes con be thawed out Paraffin rubbed into rough spots. Six cans on a wall in the form 

using a portable hair drier in the lining or seams of shoes of a 2' circle, as above, make a 
with a tin can cut to fit the friction and prevents rock. 
noule. Flatten the open end of . Repeat for several A solid rod will 
‘the can to concentrate the heat days, and sprinkle with talcum ing in nails 


TRANSPARENT. 
‘CELLULOSE TAPE 


‘WORN THREADS 


When the threads holding the n 
‘are so worn that the cap coming off, stick o 
of transparent cellulose tape over the threads 
ye barrel to increase the strength of the grip 


Neuzzer 
+ THERMomereR 


GROUNDED TERMINAL 


INSULATED TERMINAL 
FIBER WASHERS 


ROLLER 
COVERED 


REAR OF CASE 
WITH 


THERMOSTATIC COIL: 


The hot-water level in a boiler with no thermostatic, 
lly by adapting 
dial-type thermometer and connecting it to a buzzer. 
Pry the , attach terminals 
az shown, solder o metal contact arm to the back of Discard the wire from a package handle, cover the 
the thermostatic coil, and solder on a ground wit wood with felt, ond then shape coat hong: 
Strap conto the tank about 3° from the top handle to moke o roller for painting s 
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Two-Rail 
Operation 


AUTOMATIC SIGNALING 


By 
David Marshall 


AN we have two-rail operation and au- 

tomatic signaling, too? Only a few 
years back the answer would have been a 
flat “no.” It was pretty well known, of 
course, that the trick was not altogether 
impossible—two-rail pikes, completely sig- 
naled, were already in operation. But the 
apparatus required was so expensive that 
the average model railroader could not even 
dream of it. 

In the past two or three years, however, 
new methods have been evolved—simple, re- 
liable, and quite inexpensive. Circuit for 
circuit, signal for signal, the cost today will 
not exceed what you would ordinarily spend 
for signaling a three-rail road; or at least 
the difference will not be great enough to 
matter one way or the other. 

Although these new methods represent a 
distinct improvement over the tried and true 
systems of the past, they have, unfortunate- 
ly, one drawback. For reasons that will 
presently become apparent, signaling a two- 
rail system imposes a burden upon the op- 
erating efficiency of your trains. This is 
true, however, only within limits, and the 
limits can be wide enough. Stated broadly, 
the situation is that a resistor in every car 
must limit the length of trains or rob the 
locomotive of necessary power. But if you 
keep this point in mind, and stick to a cer- 
tain balance, you will find the following 
method not only simple, reliable, and cheap, 
Dut also quite satisfactory. 


NORMAL TRACK CIRCUITS. To approach our 
problem the easy way around, let us begin 
by recalling all we know about track cir- 
cuits and automatic signaling in general. 
Let us build a normal three-rail pike and 
signal it the normal way, and having done 
this, let us convert the whole job to a two- 
rail pike. 

In Fig. 1 we have the orthodox three-rail 
main line, broken up into blocks according 
to standard model-railroad practice. Of the 
two running rails, the upper one is con- 
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tinuous, serving as a ground for both power 
and track circuits. The lower one is broken 
up into insulated sections, each one extend- 
ing the length of a block, which can be any- 
where from 2,500 scale feet to three or four 
scale miles, The third rail is also sectional- 
ized, to enable us to control trains in sepa- 
rate blocks separately. We have here three 
electric circuits, each one forever separate 
and distinct from the others, though all 
three may flow—never mixing—through 
common channels. 

‘The power circuit is from the generator 
to the various controllers to the various 
third-rail sections, thence through the loco- 
motive windings to the common running 
rail and so on back to the generator. The 
track circuit, on the other hand, is from the 
track battery to the common rail, where 
normally it is broken. Then, from every 
section of the control rail—the broken run- 
ning rail—the track circuit is to a relay cor- 
responding to that particular block, and 
from the relay back to the battery. 

‘Thus the track circuit is normally open. 
But when a train—or a runaway box car, 
for that matter—enters a given block, it 
closes the gap between the common rail 
and the control rail; its own wheels and 
axles form a channel through which the 
electricity flows, and thus the circuit is com- 
pleted. The track relay, normally inactive, 
is now energized, its armature drawn hard 
against the magnetic poles. That is the 
function of the track circuit—simply, under 
a given track condition, to energize a mag- 
net. And, of course, when the track condi- 
tion changes, when the train passes out of 
the block, the track circuit is broken, the 
relay becomes once more inactive, the arma- 
ture returns to its normal position—drawn 
back by gravity or, on model railroads, by 
the pull of a spring. 

‘The power circuit is under your control. 
From your perch before the operating panel 
you stop and start your trains at will. But 
over the track circuit you have no direct 
control. This is closed by the physical pres- 
ence of a train in any given block; it is 
broken with the departure’ of the train. 
Likewise you have no direct control over 
the signal circuit, which in any case is not 
subject to interruption, but flows continuous- 
ly through one light or the other depending 
upon whether the track relay is energized 
or inactive. All of which is made clear in 
Fig. 1. 


COMBINING RAILS. Now let us take this whole 
setup, precisely as it stands in Fig. 1, and 
see what happens if we combine the third 
rail with the control rail which it so closely 
resembles. So far as the signal circuit is 
concerned, nothing at all will happen, for 


this is independent of all the rails, and it 
stands to reason that the signals will con- 
tinue to flash red and green in response to 
the movement back and forth of the track 
armatures. So we can forget the signal cir- 
cuit entirely, and concern ourselves from 
now on simply with the track and power 
circuits, confident that, if we can get the 
relays to behave properly, the signals can 
be depended on to do likewise. To keep 
things simple, therefore, the signal circuit 
is omitted from Fig. 2, though the tie-in is 
sufficiently indicated. 

In changing over from three-rail to two- 
rail, we retain the common rail precisely as 
it is. And we transfer to the control rail all 
the functions of the third rail, as indicated. 
Then we cross out all the duplicating wires, 
and find the track relays neatly tucked away 

~ between the power controls and control rail 
(Fig. 2), The relay is thus in series with 
the locomotive—and here we have two di: 
tinct situations. The locomotive draws pow- 
er through the relay, so 
the relay must be ener- 


equipped for working the signals. The 
scheme is, of course, that the steel wheels 
of the forward truck shall ride on one rail, 
and the steel wheels of the after truck on 
the rail opposite, so that, even in the case 
of a box car, a current will forever flow 
from one rail through a resistor to the other 
rail. But since that can cause too great a 
drain on your power, it becomes expedient, 
at times, to cut out resistors by reversing 
one truck on each of several cars by having 
all the steel wheels ride on a single rail. 

And so we have the beginning of an auto- 
matic system for a two-rail pike. As it 
stands, however, it is not perfect, though it 
may do for an HO pike. The trouble is, 
when we apply the scheme to an O-gauge 
road, that a relay sensitive enough to pick 
up on the minimum flow of current would 
burn out if sufficient power were shot 
through it to get the train really workin 
How this defect is remedied we shall ex- 
plain later on. 


gized when the locomotive = 
is under way. But the 
locomotive, as a result of 
the hookup shown in Fig. 
2, also pulls a certain 
minimum of electricity 
even when standing still, 
and this, though it is not 
enough to move the loco- 
motive, is sufficient to 
keep the relay energized. 
And so the signal shows 
red as long as the block 
is occupied and whether 
the locomotive is in mo- 
tion or halted. In short, 


the power is never shut 
off completely, and the 
rheostats at your control 
board must be adjusted 
accordingly. To stop a 
train, you simply reduce 
the power to a point below 


the minimum required to 
keep the locomotive going. 


HALF-AND-HALF WHEELS. So 
far, then, as the locomo- 
tive goes—and with cer- 
tain reservations —we 
have an adequate setup for 
automatic signaling. If 
we next equip all the cars 
with half-and-half wheels 
(steel on one side of the 
trucks and plastic on the 
other), and place a light 
or other resistor on each 
car, we have whole trains 


Figure 2 
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Sturdy Frame Prevents Warping 


KIS often present a difficult storage problem be- 

cause of their length and shape. Although some 
experts prefer simply to tie them together and stand 
them in a corner, other skiers favor the use of a frame 
in which the skis can be clamped. Such a frame 
prevents them from becoming warped in the wrong 
direction, and so preserves their camber. If desired, 
extra clamps can be affixed to the tips of the skis to 
preserve the curvature of these parts. 

‘The frame shown at the left can be built from any 
available stock such as 2” by 2” or 11" by 2” lumber. 
Make the middle crosspieces just high enough to give 
the proper camber to the skis when they are placed 
over these and under the end pieces. Assemble the 
parts with mortise-and-tenon joints. One crosspiece 
at the toe end of the frame is removable and held in 
with wooden pins so that the skis can be put in the 
rack easily. The dimensions given are for a pair of 7' 
skis. For other sizes, simply build the rack in pro- 
portion —R. H. JENKIN: 


Left, the completed storage rack, showing 
strong frame protects them against being warp 
otherwise damaged, and keeps them bent to the proper camber 


' i 4 


= {- iaatas’ 


HEELS OF skis Go 
UNDERNEATH THIS END 
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'AKE sulphur from the chemist’s kit of 

magic, and almost every manufactured 
article of daily life would either be altered 
or cease to exist. Sulphuric acid, which 
enters into more commercial processes than 
probably any other chemical, as well as 
other sulphur compounds, play important 
roles in many basic industries. 

Called brimstone (“burning stone") by 
the ancients, sulphur was first found near 
volcanoes. Chemical theory has it that it 


ULPHU 


CORNERSTONE OF MODERN INDUSTRY 


Commercial sulphur, 
produced first in 
Sicily, comes today 
from deposits under 
the earth of Texas 
end Louisiana. It 
raised by melting it 
with hot water under 
pressure and forcing 
it to the surface by 
means of compressed 
sir. Left, how o salt 
analyzed 
by posing hydrog 

sulphide through 
The white preci 
shows zine is present 


forms in these regions due to the interaction 
of the gases hydrogen sulphide and sulphur 
dioxide. You can learn to generate these 
important compounds of sulphur, and to 
produce sulphur as a volcano does, with the 
simple chemicals and apparatus of your 
home laboratory. 

Sulphur dioxide may be prepared by heat- 
ing sodium sulphite and dilute sulphuric 
acid in a flask provided with a thistle tube 
and a delivery tube. You probably know its 
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smell as the 
Hydrogen sulphide, recognizable by its 
“rotten-egg” smell, may be generated by 
an apparatus which stops production as 
soon as enough gas is obtained. This is 
made by filling the bottom of a U-tube with 
glass beads. In the outlet leg of this tube 
drop several pieces of iron sulphide, and 
pour in enough dilute hydrochloric acid to 
cover the sulphide. 

As long as the acid is in contact with the 
sulphide, hydrogen sulphide is produced. If 
a pinchcock is applied to the delivery tube, 
gas pressure forces the acid away from the 
fron sulphide, and gas production auto- 
matically stops. Releasing the pinchcock 
starts generation again. 

Set up these two generators together and 
lead a rubber tube from each to the bottom 
of a glass jar. Loose a little of both gases 
at once. As they mix, a cloud forms, and 
finely divided sulphur deposits on the sides 
and bottom of the jar. Keep your lab well 
ventilated during this experiment, and don’t 
prolong it unnecessarily. These gases are 
evil-smelling, and may even be poisonous 
when breathed in large amounts. 

An interesting characteristic of sulphur 
is that it can exist in three widely different 
physical forms. Dissolve some in carbon 
disulphide (keep this liquid far from any 
flame, as it is volatile and inflammable) 
and pour the solution in a dish to evaporate. 
‘The sulphur crystals that form are rhombic 
or octahedral in shape. This is the most 
common and stable form of sulphur. 

‘Melt some sulphur, with the least heat 
possible, and pour it into a dish to cool. Now 
the crystals are thin, prismatic, and needle 


odor of burning sulphur. 
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demonstrated in your 
home lab, as seen in 
photo at ‘left. Sulphur 
ide is prepared by 
sodium sul 
with dilute sulphuric acid 
in the apparatus ot the 
left. Hydrog 
is generated by 
ection of dilute 
hydrochloric acid on 
iron sulphide shown in 
the U-tube to the right. 
The two gases are led 
by tubes to the center 
jor, where their int 
action produces sulphur 


shaped. After standing, the crystals will 
change back to the rhombic form. 

Melt sulphur and continue heating until 
it boils, however, and you temporarily 
change its basic characteristics. Pour some 
into water and it forms a tough, elastic mass 
resembling rubber. Gradually this too will 
change to the first crystalline form. 

Powdered sulphur may be made by hold- 
ing a cold plate in the vapors of boiling 
sulphur, which condense as the familiar 
fine powder. 

An extremely active element, sulphur 
combines directly with all metals, except 
gold and platinum, on the application of 
heat. The result of the reaction is a sulphide, 
By dropping iron filings or a bit of steel 
wool on some burning sulphur, you may 
witness a vivid demonstration of one form 
of combination, the end product in this case 
being iron sulphide. So much heat is 
liberated that the iron sparkles and glows 
as it unites with the sulphur. 

Advantage may be taken of the fact that 
sulphur and iron combine to form black iron 
sulphide to create a durable black finish on 
small iron parts. Immerse the parts to be 
blackened in a solution of sulphur in warm 
turpentine (heat the turpentine over a water 
bath, and keep it away from all open flame) ; 
then heat them in the flame of a Bunsen 
burner. By repeating the immersion and 
heating, the coating may be built to the 
desired thickness. 

Raw rubber is a gummy mass, sticky and 
shapeless—completely useless for most of 
the products with which we are familiar. 
Sulphur is the chemical that gives this mass 
‘strength and life; the process is known as 


into it, the 
sulphur in the oi 


sulting combination is iron sulphi 


vulcanization. By regulating the amount of 
sulphur and the temperature and length of 
time of vulcanization, the elasticity, toughness, 
and hardness of rubber may be accurately 
controlled. 

The process of vulcanization originated in 
1839, When Charles Goodyear accidentally 
spilled a mixture of rubber and sulphur on the 
top of a hot stove. The product formed was 
the forerunner of the entire rubber industry. 

You can repeat this experiment with the aid 
of a little rubber cement and powdered sulphur. 
Heat a few drops of rubber cement over a 
small flame, and add a few grains of sulphur. 
‘When the mixture has been heated sufficiently 
to melt the sulphur and evaporate the solvent 
of the cement, the patch may be peeled from 
the tin. This new product displays the stretch 
and tensile strength of rubber. 

Hydrogen sulphide gas is a great help in 
the laboratory in the detection of metals. When 
it is passed through salt solutions of various 
metals, colored sulphides may be precipitated. 
From the color and solubility of these sulphides 
it is possible to identify certain metals. 

Pass some of the gas from your hydrogen 
sulphide generator into a solution containing 
some unknown salt. If the precipitate is white 
and will dissolve in hydrochloric acid, the metal 
is zinc. If it is brown-black and soluble, it is 
copper. If black and insoluble, it is mercury. 
If black and soluble, it is lead. 

Minute amounts of hydrogen sulphide in the 
air turn silverware black, and often cause 
white-lead paints to darken due to the forma- 
tion of lead sulphide. Paint so discolored may 
often be whitened by oxidizing the surface with 
hydrogen peroxide, changing the sulphide to sul- 
phate, which is pure white KENNETH SWEZEY. 


‘an open tin until i 
ight obo 
may be whitened again by oxidizing the surface with a solution of hydrogen peroxide 


a 
. 
his . 


blazes, and steel woo! or filings are dropped 
lead paint, darkened by the presence of 


ae 


Two forms of sulphur are seen in the above 
photo. One assumes the shape of crystals; the 
other is @ plastic, rubbery m: Learn how 
sulphur acts on rubber by mixing powdered 
sulphur with rubber cement and heating the 
mixture over a small flame, as shown below 


RADIO STATIC is caused by at- 
mospheric electricity and by 
radiations and fluctuating 
magnetic fields from doorbells, 
telephone equipment, street 
car lines, X-ray apparatus, 
and so forth, How static can 
affect your receiving set can 
be demonstrated with the sim- 
ple setup shown at the right. 
Make a loop of several turns 
of bell wire, to represent your 
radio aerial, and connect the 
ends to a pair of headphones. 
Set up a similar coil a few 
inches away, and parallel to 
it. Connect one end of the sec 
ond coil to one terminal of a 
dry cell, scrape the other end 
over the second terminal, and 
distinct clicks and raspings 
will be heard in the head- 
phones. Connect a bell or buz- 
zer in series with the second 
coil, and you will hear a buz- 
zing in the phones. In both 
cases the noise in the head- 
phones is caused by electrical 
currents induced in the “aeri- 
al.” Similarly, electric wires 
running parallel to your radio 
aerial cause induced currents 
every time a switch is opened 
or closed or a bell is rung, even 
though the wires and aerial are 
insulated from one another. 
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home 
EXPERIMENTS 


SHORT CIRCUITS and their effects 
can be demonstrated with two 
dry cells, a small battery bulb, 
and a battery-testing meter. First, 
connect the bulb in series with 
the dry cells and the meter. Now 
scrape a bare spot on the wires 
leading to the bulb and away 
from it. Short-circuit the bulb 
by connecting these bare spots 
with a metal object. The resist- 
ance of the bulb gone, the hand 
of the meter jumps ahead. What 
had been a harmless, controlled 
current, now becomes an exces- 
sive one that will soon exhaust 
the cells, In the case of house 
current, it might cause a fire. 


WHY BATTERIES “PICK UP" after a rest is il- 
lustrated at the right, with a transparent ex- 
perimental cell. Arrange a rod of carbon, and 
another of zinc, in a glass containing a strong 
solution of sal ammoniac. If you connect a 
small 114-volt bulb to the two terminals the 
bulb will light brightly at first, but will gradu- 
ally lose its brightness until it goes out com- 
pletely. Observe the carbon rod carefully, and 
you will see just what causes the diminution 
in current. As soon as the bulb is connected 
in the circuit, bubbles of gas begin to collect 
on the carbon, clinging to the rod until it is 
almost completely covered. These bubbles are 
filled with hydrogen, and their effect is the 
dual one of partly insulating the carbon from 
the solution and of creating a contrary po- 
tential in the cell. Together, they reduce the 
voltage of the cell and, consequently, the cur- 
rent. To prove that this is correct, merely 
scrape off the hydrogen bubbles, and the lamp 
will light brightly again. In dry cells, “scrap- 
ing” of the gas bubbles is accomplished by 
chemical, rather than by mechanical action. 
It is brought about by a depolarizer, such as 
manganese dioxide, 


MAGNETIC LINES OF FORCE around conductors car- 
rying an electric current can be demonstrated 
with a coil of bell wire, two dry cells, and a small 
magnetic compass. It is a good idea to wind 
the coil as large as you can conveniently make 
it, since the magnetic fields are likely to inter- 
fere with each other if the coil is too small, 
By moving the compass about on the card- 
board platform, placed as in the photograph 
below, the needle can be made to indicate both 
the direction and the arrangement of the lines 
of magnetic force, which can be drawn easily 
with a pencil. Reversing the battery connec- 
tions will also reverse the direction in which 
the current enters and leaves the coil. The 
lines of force, and therefore the compass 
needle, will change accordingly. 


1S MORE ELECTRICITY obtainable from dry 
cells in series, or from cells in parallel? 
An analogy answers this question, Fill 
two containers, both having a hole 
punched in the bottom, with water. Ar- 
range them as below. The greater height 
of the upright one results in greater 
pressure, and the water flows out more 
quickly. The lower pressure of the hori- 
zontal one results in a slower flow, which 
continues longer. Similarly, two dry cells 
in series produce greater electrical pres- 
‘sure, causing more current to flow in a 
given time. Connect them in parallel, 
and only half the current flows, but for 
a longer time. In both cases the total 
amount of electricity is the same. 
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A portable testing instrument with a direct- 
reading chmmeter being employed to check 


the insulation resistance of o large generator 


WARTIME 


PROPER MAINTENANCE METHODS INSURE TOP PERFORMANCE 


By HAROLD P. STRAND 


ITH most factories engaged in war 

production on a 24-hour schedule, it is 

more imperative than ever that the electric 

hould 

ven every care. A motor breakdown 

may slow up production or even close an 
entire department for a time. 

Under present conditions, many motors 

must be run the clock around with no relief 


motors which drive their machinery 


HW 46 


periods. This skyrockets their average 

king time from the normal figure of 
about 1,800 hours a year to over 8,700 hours 
No wonder inspection, lubrication, clean! 
and adjustment must be quadruple 
motors are to last for the duration! 

In the home workshop, motors are not 
likely to be overworked, but since new ones 
cannot be bought readily, the shop owner 

ad better take good care of those he has 
Dampness, dirt and dust, 


RISE Hes os SEEN FE 


abrasive particles, and vibration are natural 
enemies of motors, as are overloading, mis- 
alignment, lack of lubrication, friction, and 
stray oil. Operating a motor with badly 
worn bearings is another form of abuse. In 
the box below are given some hints of value. 

‘As most motor failures are electrical ra- 
ther than mechanical, one of the most im- 
portant pieces of equipment for the main- 
tenance man is an insulation-resistance 
tester. This device consists of a hand- 
operated, direct-current generator capable 
of supplying a potential of 500 volts, mount- 
ed in a carrying case with a direct-reading 
meter calibrated in ohms and megohms. 
For testing apparatus rated above 750 
volts, a 2,500-volt generator is available. 

With such a tester, it is easy to keep a 
constant check on the insulation resistance 
of motors, generators, starters, and wiring 
so that breakdowns can be avoided. One 
test lead is connected to “ground” and the 
other, in the case of motors and generators, 
is clipped to @ brush holder. By lifting 
or removing the brushes, the field can be 
tested separately from the armature, 

All forms of both D.C. and A.C. appara- 
tus and all wiring circuits should be tested 
periodically and charts kept of the meter 
readings. Motors that have been rewound 
should be given an insulation test before 


CARE OF ELEGDLRIG MODORS 


the usual dielectric-strength test with high 
voltage. If the reading is low on the insu- 
lation test, it is not good practice to use the 
high voltage until the windings have been 
dried or other measures have been taken 
to raise the reading, so as to avoid per- 
manent damage. Following the application of 
high voltage, the insulation tester should be 
used again to make sure the insulation has 
not been strained to the point of puncture 
or breakdown. 

The scale of a typical resistance tester 
reads from 10,000 ohms to 100 megohms, 
and is suitable for most maintenance work 
under 750 volts. It can be seen that this 
instrument starts where most bell-ringing 
magnetos leave off (10,000 ohms) and as 
‘one megohm equals 1,000,000 ohms, the con- 
dition of insulation can be quite definitely 
determined with a top limit of 100 meg- 
ohms. The readings to be expected will vary 
with the type of apparatus, temperature of 
the machine, humidity and operating con- 
ditions. Motors, for example, when tested 
after a long run and consequently warm, 
will show a lower reading than when cold. 
Cleanliness of the parts also has a bearing 
on the case, and when readings are low 
and there are no serious defects otherwise, 
washing with a solvent and drying out may 
raise the reading considerably. Motors in 


SERVICING HOME WORKSHOP MOTORS 


© Keop commutators of both A.C. and D.C. commutator-type motors clean with fine sandpaper. 
@ If deep pitting or ridges are evident, turn commutator down in the lathe. 


© Keep brush guides clean ond free from oil. 

© Should sparking persist after brushes are correctly adjusted, try undercutting the mica. If this 
does not end sparking, test the armature on a growler. 

© Use the oll specified by the motor manufacturer. Avoid spilling it into or on the motor. 

© Blow out dirt, dust, shavings, chips, or sowdust frequently. 

© Cover idle motors to keep out dust. 

© Keep mounting bolts tight fo prevent vibration. ~ 

‘© Do not allow belt tension to be greater than necessary. 


I> & Motor seems to run hotter thon vsvol, check with « suitable thermometer and 
compare the temperature with that specified on the name plate as normal. If o commutator-type: 
motor has run hot, examine the soldered commutator leads. Should solder “‘whiskers’’ be evident 

the housing, resoldering would be advisable. Overheating of the 
commutator may be caused by using brushes of the wrong grade or poorly fitted brushes. 


This motor on a wood shaper 
dust after a day's run, dospit 
is likely if such clogging dust i 


cial care as described below. 
‘The actual value on the scale in megohms 
is aot so important as are comparative 
readings over a period of time, as noted 
from the charts. However, many engineers 
and practical electricians take the value of 
one megohm per 1,000 volts as a standard 
for a low limit. Some types of apparatus 
will show considerably higher tests and 
others operating under adverse conditions 
may be safely run at lower values, but any 
sudden or even gradual lowering in resist- 
ance is an indication that something is 
wrong. Unlike a bell-ringing magneto, 
which delivers alternating current, a D.C. 
tester of this type is not short-circuited by 
the capacitance of a large machine or a long 
cable, nor choked by inductance, as is often 
the case with an A.C. tester, resulting in a 
false diagnosis of the trouble. In using 
either machine, make sure the current is off 
on the line or apparatus under test. 
‘Water, or dampness, is the cause of many 
electrical failures. Avoid spraying water on 
a motor or splashing water close to it. Keep 
a motor subject to spray or splashing cov- 
ered with a protecting box or hood at all 
times or, better still, use a totally enclosed 
or splashproof motor. Make frequent tests 
with the resistance meter, and when the 
reading shows a decline, take steps to dry 
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Air cleaning of such shop motors os this should 
be a daily chore, A compressor of electric blower 
ideal, but even a hand bellows can be employed 


out the motor before damage is done. This 
can be done in an oven under controlled 
temperature or by locking the rotor and 
sending a low-voltage current through the 
windings. Another method is to cover the 
motor with a tarpaulin having ventilation 
holes at top and bottom, and blow hot air 
through the motor. Make frequent resi 
ance tests to avoid unnecessary loss of time 
and possible overbaking, which may cause 
insulation to become brittle and crumble. 
Where shop motors are choked with saw- 
dust, air pressure from either a compressor 
or a hand bellows should be applied to blow 
this waste matter out after each day’s run. 
If allowed to remain, it will cause over- 
heating of the motor and possibly a burn- 
out. Totally enclosed, fan-cooled motors 
should be used for this class of service. 
Overloading a motor willfully should be 
a punishable offense. The first indication of 
it is usually a decided increase in tempera- 
ture and a blowing of fuses or overload 
relays. To determine whether or not over- 
load is present, connect an ammeter in series 
with one lead while the motor is carrying 
full load, and note the reading in amperes, 
If this is not more than the normal cur- 
rent stated on the name plate, it can be 
assumed that the motor is not overloaded. 
Several things other than the external 
load given a motor can result in overload- 
ing. Lack of lubrication can cause friction 


f magnetic controllers need 
leaning at regulor intervals for 
protection against burn-outs due to bad contacts 


at the bearings. Worn bearings may allow 
the rotor to rub on the field poles. An overly 
tight belt can make a motor labor. Dirt and 
other waste matter inside the housing mi 
have the same effect. Misalignment of pul- 
leys, chain sproekets, or gears will cause 
friction, vibration, and inefficient operation. 
If after all these points have been checked, 
overload is still present, there is nothing 
else to do but substitute a larger motor 
for the work. Don't continue using an un- 
dersized motor by overloading it. 

Lubrication is one of the most important 
factors in keeping motors on the job. In 
bearings that have oil rings, always use oil 
—never grease. Check the rings occasion- 
ally to make sure they turn freely. Drain 
the wells at intervals and refill with clean, 
fresh lubricant. Keep the level at all times 
just below the top of the overflow cup at the 
Bide, which level should be determined when 
the motor is at rest. Use an oil of the cor- 
rect grade for the size of the motor. Too 
light an ofl will be squeezed out from be- 
tween the shaft and the bearing surface and 
allow metal-to-metal contact with resulting 
damage. 

‘Waste-packed bearings also use oil, and 
this should be renewed occasionally. Anti- 
friction bearings such as ball bearings re- 
quire grease. This should be injected as re- 
quired, for damage to the polished surfaces 
is sure to result if such bearings run dry. 


The lubrication of 2 Shp. motor on a big power 
saw is being checked here. Oil is added to kee 
the cup at the ide Of the bearing nearly full 


When ball bearings wear to a point where 
play or shake is noticeable, new ones should 
be installed without delay. If any dirt or 
abrasive particles ever get into the bearings 
of a motor, stop the machine at once and 
thoroughly wash out the parts with carbon 
tetrachloride; then refill with new lubricant. 

A point often overlooked in the mainte- 
nance of motors is the possibility of three- 
phase motors running “single phase” due to 
a blown fuse or dirty contacts in the con- 
trol switch or breaker. When this happens, 
the motor will continue to operate, but with 
a gradual increase in temperature until 
fuses blow, relays open, or perhaps the 
motor burns out. To guard against this 
hazard, check fuses frequently and clean all 
contacts in both fuse panel and control 
switches regularly. Often it will be found 
that fuse clips are loose, making poor con- 
tact. Control contacts may be pitted and 
burned. They should be cleaned or new con- 
tacts obtained and installed. 

Another source of trouble in motors is 
vibration. Many times the rotor is out of 
balance, especially following an armature 
repair. This can be checked by testing the 
rotor on parallel knife edges or bars. It 
should not come to rest at any particular 
point repeatedly. If it does, it has a heavy 
side. The usual remedy is to drill a few 
shallow holes in the armature core at this 
point until it balances. 
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FIRST STEPS IN BLECTRONICS 


PART | — THE ELECTRON 


By CHARLES I. HELLMAN 


Physics Instructor, Bronx High Schoo! 
of Science, New York 


LECTRONS, although the smallest parti- 
cles in existence, are doing a big job in 
helping Uncle Sam win this war. The prob- 
Jem of producing them and putting them 
through their paces is a comparatively new 
branch of science called electronics. 

‘Through this and subsequent articles, 
those readers with a general interest in 
science may gain an understanding of how 
electronics is helping in our war effort. 
Experimenters will discover in this most 
fascinating of modern sciences a ready field 
for new activities. And men and women 
who wish to expand their knowledge of 
electronic applications in war industry will 
find it essential to study and master the 
fundamentals. 

Electrons are literally everywhere, for 
they are constituents of matter. Free elec- 
trons abound even in “empty” interplane- 
tary space. Surcharges of electrons create 
the beauty of the northern lights and the 
flash of lightning. Electrons are also given 
off by radium and other radioactive sub- 
stances. 

‘We ourselves are constantly freeing elec- 
trons from ordinary matter, and putting 
them in motion. Comb your hair briskly 
with a hard-rubber comb on a dry winter 
day, and the friction strikes electrons loose 
from the atoms comprising 
your hair, These cling to 
the comb, which we then 
say is “electrified.” 

‘An electric current con- 
sists of electrons in mo- 
tion, Snap an electric-light 
switch, and billions of elec- 
trons flow through the fila- 
ment. Millions crowd upon 
the negative terminal of the 
dry cell you buy for a dime, 
and are ready to flow forth, 
through the bulb of your 
flashlight, and back to the 
positive terminal, at the 
touch of your finger on the 
button. 

Early in the science of 
electricity it was rather ar- 
bitrarily decided that the 
flow of current was from 
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the positive to the negative. Today it is 
known that the electron flow constituting 
the current is exactly opposite to this—from 
the negative to the positive. It is an excess 
of electrons that constitutes a negative 
charge. Matter that has been stripped of 
some of its electrons is said to have a 
positive charge, and will attract electrons 
from whatever source it can, The electron 
flow is thus always from the negative to the 
positive. 

‘A source of electrons most of us are 
familiar with is the cathode or filament of 
@ vacuum tube. As electronics has made 
perhaps its greatest contributions in the 
field of radio communication, it is interest~ 
ing to note that our modern knowledge of 
the electron began with an accidental dis- 
covery made during the first demonstra- 
tion of wireless waves. 

In 1864 James Clerk-Maxwell, in attempt- 
ing to explain how a magnet would pick 
up a piece of iron at a distance, or how an 
electrified rubber rod could attract pieces of 
paper at a distance, propounded a startling 
theory. By mathematical calculations he 
found that the speed with which a magnetic 
disturbance traveled was nearly that of 
light, and-he therefore concluded that light 
itself was an electromagnetic disturbance. 

‘Since light can be reflected, focused, and 
transmitted through space, and since elec- 
tromagnetic disturbances seemed to be of 
the same nature as light, Clerk-Maxwell’'s 
discovery indicated that it might be possible 


to produce an electromagnetic wave having 
somewhat the same properties as light. As 
a consequence of this work, many physicists 
were stimulated to experiment along these 
lines, and in 1887 Heinrich Rudolph Hertz, 
after painstaking work, succeeded in pro- 
ducing waves that completely confirmed 
Clerk-Maxwell’s theories. The apparatus he 
used for some of his experiments is shown 
on the facing page. Using this equipment, 
he was able to duplicate with electromag- 
netic waves almost all the effects possible 
with light waves. 

Let us examine Hertz's equipment in order 
to understand how, as early as 1887, he was 
able to produce radio waves. A spark coil 
like that in an automobile was connected to 
the two brass rods, as shown in the dia- 
gram. This apparatus was the transmitter 
of energy. The receiver was used to pick 
up the electromagnetic waves. When the 
receiver was tuned to the transmitter by 
using the correct length of antenna wires, 
Hertz found that whenever a spark was set 
up in the gap ab by the 
spark coil, a spark was re- 
ceived at gap ef. With this 
apparatus, simpler than the 
ignition system of an auto- 
mobile, Hertz was able to 
establish the experimental 
foundations of radio com- 
munication. 

An elementary explanation 
of the above experiment may 
be given in terms of electron 
movement. Whenever an elec- 
tron is speeded up or changes 
its direction suddenly, it tends 
to radiate energy in the form 
of electromagnetic waves. If 
the oscillating motion of the 
electrons occurs at a fre- 
quency of 730 trillion times a 


second, then the electromag- = 

netic disturbance will affect | 1% 

our eyes and be called light. | go ye THEVISON 

I the frequency is in the 

range of 100,000 to 1,000,000,- | 10mc____SMOKT.WAvE 
000 times per second, the en- | jag, | COMMUNICATION 
ergy radiated will be picked anal 
up by a properly tuned set as 2c Le ee 
a radio wave. The chart at | j,¢ POWERUNE 
right shows how the nature calaationng 


of electromagnetic waves 1,000 
depends on the frequency of 
electronic oscillation. Since 
the frequencies are extreme- 
ly high, mathematical short- 
hand is used in writing large 
numbers. Thus 10” is 1 with 
13 zeros following or 10,000,- 
000,000,000. For convenience, 
this may readily be reduced 


Modern version of the apparotus 
used by Hertz—o walkie-talkie 
rodio that ki 


to ten million megacycles. 
Directly above is a modern 
version of Hertz's apparatus. 
‘This walkie-talkie radio out- 
fit used by soldiers keeps fast- 
moving patrols in constant 
touch with directing officers. 
A drawing on page HW52 
shows graphically the mech- 
anism of radiation. 

An important phase in the 
development of electronics is 
the discovery of the photo- 
electric effect, In 1887, Hertz 
discovered that when ultra- 
violet light fell on the me- 
tallic knobs of the spark gap 
in his receiver, he could ob- 
tain a spark more easily. 

A year later, Wilhelm 
Hallwachs, another physicist, 
studied the effect of light in 
producing a discharge from 
metal surfaces. As a result of 
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his work, he is credited with the discovery 
of the photoelectric effect. His apparatus is 
shown just below. Ultraviolet light falling 
on the zinc knob caused the leaves of the 
negatively charged electroscope to lose 
their charge of electrons and collapse. 

Photo cells are today used to transmit 
television images, to help guard defense 
plants, to convert sound-track densities into 
talking movies, in plane de-icers, and in a 
vast array of other applications. One new 
use is the sending of photographs by radio. 

A diagram of the action of a photo cell is 
also shown below. The electrons emitted 
from the light-sensitive surface are picked 
up by the collecting rod and are conducted 
to an outside circuit. This stream of elec- 
trons constitutes an electric current. 


In @ photo 
electrons that leop forth from 


the 


The best way to learn electronics is to 
handle electronic equipment. However, due 
to the fact that almost all electrical equip- 
ment is being diverted to military channels, 
such apparatus will no longer be available 
to the experimenter. Fortunately, there is 
@ source of equipment that most of us can 
tap at little or no cost. Every old or obso- 
lete radio set is a veritable gold mine of 
parts. If you can get your hands on one that 
has outlived its usefulness, you can still make 
use of its components. 

‘A few of the electronic devices that can 
be made from them are a radio-frequency 
oscillator, an audio-frequency oscillator, a 
wave-trap, and a phonograph amplifier. 
‘How to build these and other useful devices 
will be told in a later article. 


© collecting 


rod or conductor, down which 
they travel to the omp! 


or other outside ci 


vit, as 


shown In the drawing ot right 
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CAN YOU FIND EIGHT ERRORS? 

How much do you know about radio? In 
the sketch of a four-tube A.C.-D.C. TRF 
receiver above, the artist has made eight 
intentional errors, Can you find them? As 
a clew, look for omissions and unnecessary 
inclusions, and study the parts themselves 
and their position on the chassis. Take as 
much time as you require; then turn this 
page upside down to check your answers. 


‘youjqeo @ uy asn TeoRowsd sox Twp oy 
0} asof9 00) | Jaywads aus, “g “saqny adAy 
D/L omou ayy JO a8} are YOIOyS 94 TI 
sadeys oy, ‘sdoy euop eavy Te sed ozcz 
UE ‘gf ‘909 ‘99 on} sours ‘adeys Suorm omy 
Savy Sqn} Oy} TTY “2 “suOKeSs SuTOaIe8 Jo 


(ec6) 
RF 


AMPLIFIER 
TWO-GANG rune 
conoenser 


Ava ou oq pInom axayy ‘sqouy 1037U09-9u04 
PUB JorIMOI-oUINJoA ATUO TIM “WAYS Gour 
JoxjU09-[wIpP OU SF aI9N, “9 “Peplerys 1orou 
a8 S98 “Q°~"O "VY UO Spr09 ouyT “g “suIYO 
O8T PUB COT Ueesjeq eq pInoYys 3I ‘pasn 
s2qny ou} 403 YSIy 00} Sf POD oUTT oY UT 
sounysisar aL “F “aINg a4} 30 doy uo duo 
PES v eAvy jou pInoys eqn} JeyNIer ozGz 
auL “¢ ‘sesodind Suyproyys 203 sisswyo ayy 
wywousepun payunour sf Too Wu UL “wo 
-1sod qq} Ur payunour sf vq} [oo wuUEVTE 
2u} Sf 31 ‘sisseyo oy} Jo doy wo poqunow 
Joaam Sf TOO TY UL Z_ “aqny s0ya},0p 
® 8} 909 OUL eqn} aeyydwe yy joz]U0D 
adns 9a9 ¥ SXemTe St 9qn3 yS4y au ‘12AI90 
+94 AUL 2qNQ-an0j & Uy ‘eqny seydue Fu 
uv SB psn 4aAau S909 V “T :SUAMSNV 


Pocket-Size Kit Contains 
Dial and Knob Parts 


A COMPLETE assortment of knob springs, 
setscrews, dial pulleys, idler pulleys, and 
drive rubbers is contained in a radio kit, at 
left, equipped for repairing dials and knobs. 
‘The kit is convenient to take on jobs, since 
it measures only %” by 2%” by 4%”. Two 
models are available, one containing 70 
pieces, the other 150, and replacements may 
be obtained. Either kit will service any 
type knob or dial. 
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Serv 


cing Your Radio 


CHANGING PILOT LIGHTS is a simple operation 
in servicing a small A.C.-D.C. receiver, but 
be sure that you disconnect the radio at the 
wall socket—don’t just turn off the switch. 
A serious short can occur if the pilot-light 
bracket and holder drop on the tuning con- 
denser or chassis. 


SQUEALING AND WHISTLING that make it im- 
possible to tune in a station clearly on a 
small A.C.-D.C. receiver may mean failure 
of one or both of the filter condensers shown 
in the photograph above and the diagram 
below. ‘The noise is usually accompanied by 
a noticeable loss in volume. If defective, 
the condensers must be replaced. 


Twese ELecrnowne 
Fiuren conoensens 
tay ae pereorve, 
YOLDME ANO WHISTLING. 


lune-conn 
RessTos 


INCREASED HEATER VOLTAGE may be necessary 
if the rectifier tube burns out quickly on an 
A.C.-D.C. radio having a new high-voltage 
heater tube and no line-cord resistor. Try 
replacing the 3525-GT/G rectifier tube with 
a 45-volt rectifier, such as a 4225-GT/G, to 
increase the heater voltage to 120 volts. 


THE PAPER TUBULAR CONDENSER connected be- 
tween the power pentode tube and chassis, 
as shown in the diagram below, may be 
shorted if an A.C.-D.C. radio has gone dead 
except for the heater glow inside its tubes. 
This is especially true if, upon testing, the 
D.C. voltage to the tubes shows only about 
20 volts. Remove the power pentode tube 
(a 43, 25L6, 50L6, or similar tube) from its 
socket, and test the condenser by placing an 
ohmmeter across it. If the needle on the 
meter swings over, the condenser is shorted 
and a new one must be installed. 


Power 
PENTODE TUBE 
(43,2814, s0L6, erc,) 


'S PAPER TUBULAR 
MOENSER, IF SHORTED, 
CAUSE THE RADIO. 

60 DEAD 


(0) PLATE VOLTAGE 
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‘SuTPuT FROM DECTIFIER 
WILL BE VERY Low 
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Dear Workshop Editor: 


badly. I know I do. 


about a plan 


thicknesses of stock separate? 


LUMBER RACK 


Clear white pine %" by 3" is used for this rack 
designed by James N. Larson, but 4” stock would 
add 


strength, if desired. The four uprights are 
notched for lap joints with two cross supports 
and 16 lumber holders. These holders are alike, 
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Most home craftsmen need some kind of lumber rack 
Stock left on a damp floor is likely to 
warp or split, and if it's stacked up in a corner you may fall 
hard time finding the piece you 
& simple rack that can be placed 


against one wall, with some way of keeping different kinds or 


end can be mode quickly on the bench sow by 
: for cutting the bottom tapers. Assemble 
screws, or bolts, and mount on a 
wooden wall or, if the wall is concrete, make the 
uprights long enough to nail to overhead joists 


Clock Spring Replaces Shop-Apron Strings 


AN OLD clock or phonograph spring sewn 
around the waist of your shop apron will 
eliminate bothersome strings and hold the 
apron firmly in place. 

‘Cut the spring to a length equal to the 
width of the apron. It is wise to use the 
innermost part of the spring, since it has 
more tension, and will cling more closely 
to the body. Sew a strip of ordinary carpet 
binding across the apron with strong thread 
and insert the spring in the opening between 
the two rows of stitches. 

If you do not have a spring suitable for 
this purpose, you can purchase one for a 
small sum from almost any jewelry or 
clock-repair shop in your neighborhood. 

When the apron is to be laundered, it is 
a simple matter to pull the spring out, and 
to replace it afterwards,—FRANK LAMBERT. 
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FIRE CART WITH COVER IN PLACE 


Stretcher Doubles as Cover for Fire Cart 


HEAVY, unbleached muslin—waterproofed and cut out to 
cover civilian-defense equipment, such as a mobile fire cart— 
can also serve as an emergency stretcher. 

If the cover is wider than a standard 27” stretcher, a third 
pole pocket should be stitched in. The length of the stretcher 
fabric should be approximately 78”, and the poles should pro- 
trude far enough at both ends for an easy carrying grip. 

‘Two alternative spreaders are shown in the drawing, one 
built entirely of wood. Straps will be needed for fastenings 
when the unit is used as a tarpaulin——BLaIne KLUM. 


Detachable Bag 
Catches Litter 
from Workbench 


‘A bag attached at the 
end of a workbench as 
shown below is useful 
for catching sawdust or 
shavings. A straight 
piece of wood as wide as 
the bench, with a curved 
piece of stock bent around 
it and screwed fast at 
each end, forms the bag 
frame. A burlap bag is 
fitted into this curve. 
Keyhole slots hook over 
screws so that the bag 
may be detached for 
emptying.—J.H. WILSON. 


— —— 


ADS FO WARTIME 


PROLONGING 
THE LIFE OF YOUR IRON 


Ir your iron sticks to the clothes, starch 
or other foreign material has probably col- 
lected on the sole plate. Remove this by rub- 
bing the hot iron on a piece of paper sprin- 
kled with salt, as shown above. The metal 
surface should then be waxed by rubbing 
it with beeswax or paraffin, 

The sole plate must be smooth for easy 
ironing. Don't scratch it by ironing over 
buttons, snaps, zippers, and the like. 

Never kink the cord. Avoid coiling it 
around the iron while the latter is hot. 
Detachable cords should be removed and 
hung up separately. 


LASS PRESERVING JAR. This has a 
imed-rubber gasket thot can be used 
in and again. The jar is opened by in- 
denting the gasket with a sharp. instru- 
ment through a special slot in the side 


which hes index dials for locating the 
y. Each of the 22 sections, 
from appetizers to desserts, is tabbed. 
Touch one of the tabs ond a dial pops up 
to tell you all the recipes in that section 


A FURNITURE POLISH for general use on 
varnish, shellac, or lacquer finishes re- 
moves spots ond covers minor scratches, 
A cloth is moistened with the polish, ap: 
plied to the spot, and rubbed with the grain. 
Removes liquor, water, and even heat marks 


ters, succotash, crear 
i yy by this stoi 
with specially designed teeth that split the 
ker ‘and cut them off the cob in one motior 
leaving only the hulls. The wooden handl 

enameled green or red to match other uter 


COOKING ODORS are dispelled with on cir 
that can be attached to ony fan. The 
word of the fan, and o 

ick arrangement liquid 
onto a fibrous pod from whic 


4 


OFFICERS’ BUNK BAGS provide omple space for 
two uniforms (or, uniform ond overcoat), pls ll 
other 


. The bogs are covered wit 
soileloth in olive drab or navy blue 


EXTRUDED PLASTIC tokes the place of rubber in this 
Kink-preventing jacket, which is easily placed on 
eny ordinary telephone cord. Translucent and lighter 
than rubber, the spiral jacket is already coiled 
and will ret its shape for an indefinite ti 


SERINE SPONE) ie seve ise’ the no. tlied 
sack shown above, creating o very absorbent clean- 
ing sponge for ell household purposes, It will not 
scratch or shrink, and dries to a thick, fluffy 
The sponges are ova in three useful 
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Frame Is Bowed at Center to Pull Wire Screening Taut 


‘Wire screening can be made taut by bow- 
ing the frame %4” or so at the center while 
the ends of the screening are being tacked 
on, Place the ends of the frame on saw- 


horses, and fasten a C-clamp at the center 
of each side. Lay a sturdy board under the 
clamps, nail one end to the floor, and attach 
an eyebolt to the board midway between 
the two clamps. Through 


stretch a wire or cord, 
fastening it so that the 
free end of the board is 
about 2” off the floor. 
Then press the board 
| down, working it under a 
| cleat, as indicated in the 
| drawing. This will bow the 
| frame sufficiently for the 


| this eyebolt and the clamps 


screening to be attached 
to the ends. Release the 
tension on the frame when 
you wish to tack the sides 
down.—E. M. WOODEN, 


Hene’s an adjustable-angle brush 
for painting inaccessible corners on 
cameras, recording instruments, and 
similar equipment. Saw off an ordi- 
ry brush about two thirds of the 
way up the ferrule. Drill corre- 
sponding holes in the metal ends, and 
join the two parts with a machine 
‘screw and nut, as shown. Set at the 
most convenient angle, and tighten 
the nut.—CHartes HoMEwoop, 


REMOVING UPPER WINDOW SASH [SHIPSHAPE HOME] 


Upper sash cords do not often need replacement, 
but when they do, a stop must first be removed and 
the lower sash taken out and laid aside. ‘Then, pry 
out the parting bead from the same pulley stile, This 
member, sunk in a groove, is often held by a nail near 
the center, and if the runs are painted, may be stuck 
tight. Drive the edge of a wide chisel into the bead at 
Various points from behind, raising or lowering the 
sash as required, and pry against the bevel until the 

ni 


Parting bead 


point passed along each 


side may help. 
Raise the sash to the top and pull the strip out of the 


e, twisting it forward to clear the notch in the 
end of the check rail. It may be easier to lower 
the sash and pull out the bead from above. Replace the 
sash cord, swing the sash into place, and put back 


the parting bea 


the stop. 


Rehang the lower sash and install 


POPULAR SCIENCE MONTHLY SHOP DATA 


HOW CONDENSATION CAUSES A HOUSE TO DETERIORATE 
. . . AND WHAT YOU CAN DO TO CORRECT IT 


IN THOUSANDS of loyal American homes, 
sabotage is going on. This sabotage is un- 
intentional, but scarcely less severe than if 
it were enemy inspired. When paint blisters 
and peels or brown stain appears on the out- 
side walls of a new home—look for sabotage. 
People who pride themselves on maintain- 
ing healthful living conditions are most apt 
to be unwitting partners to the crime. For 
the offender—the saboteur—is condensation 
or uncontrolled moisture in the home. Like 
‘a stealthy enemy agent, it performs its de- 
structive work unsuspected and unseen, 
Ironically enough, condensation rarely 
gets the blame. If the paint has failed, we 
sue the painter. If the woodwork is stained, 
we blame the carpenter. The surface evi- 
dence is against them, and they have to 
make good the damage. Yet underneath, 
the true culprit, condensation, goes unrecog- 


Introducing: 


Ths tle mon who WAS there— 
> if things hoppened when 
He's the Househol 


shouldn't. 
Gremlin, grounded cousin of the 
sky pixy who's the bane of air 
pilots. How he loves mischief! 


nized and is left free to raise havoc again. 

Condensation is a national problem. So 
prevalent has it become in recent years that 
many scientific building authorities have 
delved into the subject, among them the 
National Bureau of Standards, Forest Prod- 
ucts Laboratories, the University of Minne- 
sota, Iowa State College, and the Canadian 
National Research Laboratories. They all 
‘agree on a common cause and a common cure. 

‘Back in grandfather's day, homes were 
drafty. In winter you could feel the chill 
wind blowing in around the doors and win- 
dows, and the walls were cold to the touch. 
Escaping heat melted snow on the roof al- 
most as soon as it fell. Just as the cold air 
crept in and the heat escaped, moist indoor 
air easily found its way outdoors. Grand- 
father had a serious fuel problem, but no 
paint troubles worth mentioning. 

His grandsons live in much more com- 
fortable homes. Heat loss and wind infiltra- 
tion have been reduced by insulation, 
weatherstripping, storm sash, and tighter 
construction. Cracks and crannies through 
which moist indoor air might escape have 
been largely eliminated. For health and 
comfort, modern homes are often provided 
with furnace humidifiers or some other 
means of increasing indoor humidity. It is 
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in these homes where high humidities are 
maintained that most condensation difficul- 
ties occur. And the grandsons have paint 
trouble aplenty. 

What is condensation? When water is 
evaporated, it changes into an invisible gas 
or vapor which mixes readily with air. This 
water vapor in the atmosphere we call 
humidity. As a gas, water vapor exerts a 
definite pressure that is part of the total 
pressure exerted by the atmosphere. Vapor, 
therefore, tends to expand to areas where the 
pressure is less, much as gas leaking from 


a kitchen stove will quickly spread through- 
out the house and force its way outdoors. 

‘The amount of vapor that the air can 
carry increases as the temperature rises, 
and decreases as the temperature drops. 
‘When vapor-laden air is for any reason 
cooled—by striking a cold surface, for ex- 
ample—it can no longer retain the moisture 
it has taken up, and what we call condensa- 
tion sets in. 

In our homes we are seldom aware of 
water vapor until condensation has set in. 
A vast quantity of it is drawn into the air 
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from new plaster, furnace humidifiers, air- 
conditioning equipment, and rooms where 
heated water is in use—the bathroom, 
laundry, and kitchen. The air exhaled from 
our lungs and moisture evaporated from 
our skin surfaces contribute more air-borne 
moisture. 

Acting under pressure, this vapor moves 
as a rule from warm to cooler areas entire- 
ly independent of air currents. It passes 
readily through plaster and other unpro- 
tected wall coverings on its way to the 
outside air. Gathering in the stud spaces 


COSTLY DAMAGE 


within the wall and cooling there, the vapor 
condenses into water, and destructive action 
begins. The moisture works through the 
sheathing and siding to the paint film, where 
it forms blisters and causes the paint to peel. 

Certain woods commonly used for siding 
contain large percentages of water-soluble 
coloring matter. Moisture passing through 
the siding from within leaches out this 
coloring matter and deposits it on the 
painted exterior in dirty brown streaks re- 
sembling tobacco juice. If used promptly, 
a solution of one half painters’ alcohol and 
one half water will remove the ugly 
stain, but if the stain has become 
oxidized the surface must be scraped 
and repainted. 

‘Lumber used in homes normally con- 
tains from 12 to 20 percent moisture. 
When condensation water soaks into 
the wood and forces the moisture con- 
tent above that range, there is bound 
to be trouble. The wood will swell and 
warp or even split. Doors and win- 
dows will stick. Excessive moisture 
working through the siding may en- 
courage dormant fungus spores to de- 
velop in the wood and discolor the 
paint film with a dirty blue stain, 

In homes of brick or stone, moisture 
from within, after freezing a few 
times, may break the mortar bond, 
leaving little but gravity to hold the 
masonry together. As moisture passes 
through the wall, it leaches out alkali 
salts, Which on evaporation are left 
on the surface as a disfiguring white 
deposit known as efflorescence. 

Moisture condensed in the walls 
may also do considerable damage to 
home interiors by soaking through the 
plaster and discoloring the wallpaper. 
High humidity invites decay in wood, 
permits corrosion of metals. In warm 
weather moisture condensing on cold- 
water pipes may drip on the wood- 
work and cause serious localized de- 
cay. In winter there may be so much 
condensation on window panes that 
water will run down over the sash 
or sills and soak into the wood. 

‘Now, what can be done? Authorities 
agree that the relative humidity in 
homes should be controlled according 
to the outside temperature. In below- 
zero weather the indoor relative hu- 
midity should not be more than 20 
percent; between zero and 20 deg. F., 
not more than 30 percent, and in 
temperatures over 20 deg., not more 
than 40 percent. 

Lowering the relative humidity in- 
doors as the outside temperature drops 
may be accomplished with exhaust 
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The of this new home bragged about the high 
humidity he maintained—and look what happened. 
Condensation is the couse of mony paint failures 


fans, and ventilating louvers may be in- 
stalled to assure frequent changes of air. 
When moisture gathers on walls, windows, 
or mirrors in the kitchen, laundry, or bath- 
room, open the windows and let the saturated 
air escape. Regulate the furnace humidifier 
or shut it off entirely in below-zero weather. 

These precautions, although helpful, are 
not sufficient. The outside walls and top- 
floor ceilings are still permeable to vapor. 
‘The problem is, therefore, (1) to stop the 
vapor from entering the outside wall and 
top-floor ceiling spaces, and (2) to allow 
any vapor within these spaces to escape 
outdoors. In other words, a “vapor dam” is 
needed on the warm side of the outside walls 
or top-floor ceiling to retard vapor travel, 
and a “vapor gate” on the cold side to carry 
off any overflow from the “dam.” 

In new construction this is easily ac- 
complished by installing an asphalt vapor 
barrier underneath the plaster, and by 
avoiding the use of any materials in the 
outside part of the wall which too greatly 
retard the escape of vapor. For homes al- 
ready completed, two coats of a good oil 
or varnish-vehicle paint on the interior of 
all outside walls and top-floor ceilings will 
provide an effective vapor barrier. There 
must be no gaps. Protect the backs of 
cupboards and bins in the kitchen, book- 
cases and window seats in the 
living room, cabinets and buf- 
fets in the dining room, and all 
other built-in features, and 
don't forget the closets or the 
area underneath and behind 
the bathtub where it adjoins 
an outside wall. Above all, 
make sure that no vapor can 
escape from the basement into 
the stud spaces. Here a reinforced duplex 
building paper will provide an excellent 
vapor seal. Remember that any appreciable 
gap in the vapor barrier may result in con- 
densation trouble. 

Moisture difficulties may arise from other 
sources. Moisture may enter the wall 
through improper flashing at interior angles, 
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Four types 
window—pi on the cng blue stain on the 
eth, ond brown stala and biuters on the siding 


eaves, or over doors and windows, and it 
may also seep in through cracks or gaps in 
the siding. Look for loose joints at the 
corners of the house, around door and win- 
dow openings, and between the boards them- 
selves. Any good caulking will correct this. 

Excessive moisture in the basement may 
be due to ground water or unusually damp 
surrounding areas, such as those caused by 
heavy shrubbery planted close to the house, 
Slope the soil up to the foundation so that 
water will drain away from the house, and 
make sure there are no low spots near the 
wall where water can gather. 

If trouble persists, it may be necessary to 
dig a trench around the house and lay drain 
tile next to the foundation and just below 
the basement floor level. Before filling in, 
give the foundation wall a good coating of 
asphalt. Check downspouts and leaders for 
breaks below the ground level, 

For slow leaks in foundation walls, any 
good concrete waterproofing compound ap- 
plied on the inside should prove a corrective. 

Natural gas, when burned in open heaters, 
produces a vast amount of water vapor. 
During a single heating season a five- or 
six-room home—for example, one in Okla- 
homa City, Okla., where much natural gas 
is used—may burn 80,000 cubic feet of gas, 
and in the process some 800 gallons of vapor 
will be released, with possi- 
bilities of condensation dam- 
age. To prevent condensation, 
gas heaters should be vented 
directly to the outside so that 
the water vapor produced in 
combustion will not be added 
to the air in the house. 

Chimney failures from dis- 
integrating mortar may be due 
to moisture caused by poor capping or orig- 
inating within the flue. In converting a 
heating plant from coal to gas, reduce the 
diameter of the flue to 5” or 6", or the 
extra moisture from gas combustion will be 
chilled to the dew point before escaping. 
An acid- and corrosion-resisting slip-in liner j 
should also be inserted in the flue. 
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CHAMPION'SPARK PLUGS... 


dependable source of full, flowing engine performance, s0.vital to a Navy pilot at that crucial moment when an enemy 


ship—the never-to- 


gotten prite—looms large in his sights. Champions ere on active duty on every front. 
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The furious assault on an enemy 
ship by a formation of Navy dive 
bombers is a magnificently awe- 
inspiring and intense moment. 
Already the record books are re- 
plete with glorious achievements 
on the part of the men who man 
these avengers of Pearl Harbor. 
‘The records likewise show that 
many of these Navy planes, as well 
as all other types of planes in use 
by our air forces, are powered by 


engines equipped with Champion 
Spark Plugs. In performing their 
vital casks, instantaneous response 
to the throttle is paramount and 
depends on the proper functioning 
of the all-important spark plugs. 
‘The characteristic dependability 
of all Champions, including those 
for your car, is directly due to re- 
search, engineering and precision 
manufacturing unequaled in the 
spark plug industry. 
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Polarized Light 


(Continued from page 61) 


| tion for 30 seconds to two minutes, the relief 
images absorb it like sponges. 

Watch closely—you are about to see some 
chemical sleight of hand, Between the two 
leaves of the book, the operator has slipped. 
| a blank sheet of transparent plastic. Hinge 
first, the sandwich zips through a pair of 
wringer rolls. A minute later, the relief 
prints are stripped off; they can be used 
again many times. There remains the trans- 
parent sheet, now bearing a faint image on 
each face. Look at it through a pair of 
polarizing spectacles—and a brilliant stereo- 
| scopic view fairly leaps out of the film. 

What has happened? Like tricks of stage 
magic, it will take a bit of explaining. In 
the first place, that sheet of transparent 
| plastic wasn't as simple as it looked. To 
make it the opposite faces had been so 
treated that their molecules were aligned 
like the letter “X"—diagonally and at right 
angles to each other. At this point both 
| faces possessed a curious property. The 
molecular surfaces did not yet have any 
| polarizing power for light. But each sur- 

face could be made polarizing, in the direc- 

* tion of its molecules’ alignment, by a suit- 

ach tr gatas tear petlcd ion able chemical reagent. And the degree of 
Gt deeee ee tah cf polarization would depend upon the quan- 
shapes, angles and degrees of coarseness. . . « tity of the reagent absorbed. 

Files for today's 's many types of metal and Now the mystery is clearing up. The 
; for sharpening all kinds of cutting brown liquid soaked up by the relief prints 

+ for the many different filing re- was the reagent that made the sheet pola 
production demands.” izing. And the effect was proportional to the 

Right! Each Ni i amount of liquid transferred to the plastic 
mond File is made, not only film. The degree of polarization was strong, 
quality and with utmost uniformity, but medium, or weak, depending on the relative 
for a particular kind of job. Yet all have height of different parts of the relief prints, 
Gab uesemme yarns: te a fling’ which in turn determined the amount of 
operations which take place daily in |f semen Boeme Jo me enna oxen cenees 
America’s industries. Twelve perfect of the viewing spectacles, also set with their 

— guaranteed. angles of polarization diagonal and apposite, 

acted as optical valves—letting through the 

light portions, partially shutting off the 

f ‘ halftones, and “blacking out” the dark por- 
man, and ‘master 1 7 tions of the image intended for each eye. 

Beaehe uSraa “ue ‘Book = For color stills or movies, the problem 

on fles—thelr Kinds, use and care, Jim was a stiffer one. It called for reagents that 

a hee ieevaee erent mere not only made the film polarizing, but also 

r imparted the proper colors — blue-green, 
CHOCO FRE eo. 5 Aaa magenta, and yellow. Since left- and right: 
(Also Conadian Plant, Port Hope, Ont.) eye images are required in each color, a full- 


color film consists of six images. 


For an opaque “reflection print,” the 
FOR EVERY So, 
punvose’ gan? 


back of a Vectograph is brushed with a mir- 
jeNcE MonruLy when writing to advertisers. | POPULAR SCIENCE 


“Dos'r anybody ever tell me a file is just a flat, 
round, balfcround or triangular length of hard 
steel with a roughened surface! 


rorlike aluminum pigment. Transparencies 
get lacquer on both sides. For a lantern 
slide, the Vectograph is simply bound be- 
tween cover glasses. 
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but here is one worry you can avoid 


CLE SAM needs You in your war-job .. . 
whatever it may be. Equally important, he 
needs you on the job ail day, every day. 

That means you've got to keep your car on 
the job too .. . ready to get you to work on 
schedule! So stop car troubles before they start. 
Avoid excess chassis wear with Marfak lubrica- 
tion, 

Marfak helps add miles to your car's life by 
cushioning king pins, tie rods, drag links and 
other vital friction points. Marfak especially 
resists the washing-out effect of snow, slush 
and rain. It’s super-tough. It “stays put.” 


For Your Enjoyment... 


2 Great Radio Programs 


To insure worry-free protecti 
applied by chart, not by chance! 

Never say "grease-job.” Insist on genuine 
Marfak 40-point Lubrication Service. At Texaco 
and other good dealers everywhere. 


» Marfak is 


fos tone TEXACO DEALERS 
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QIGHTER MOMENTS 
with fresh 
Eveready Batteries 


“Loan me your flashlight willya? The 
Major's got a little 
something in his eye” 


FRESH 
LONGE! 
the date lin 


Reweper—our fighting 
forces need “ Eveready” 
flashlights and batteries and the materials 
they are made from. You can serve by con- 
serving yours! 


The word “Eveready” is « registered trade-mark of 
National Carbon Company, Inc. 
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Cheating Axis Torpedoes 


(Continued from page 89) 


from the ship. Then the lifeboatman in 
charge makes a thorough inspection of the 
boat. Once he has ascertained that it is 
seaworthy—in an actual sinking he would 
have to supervise the plugging of all holes 


| caused by machine-gun strafing or any 


other mishap of battle—he checks all provi- 

ions, distributes his men to the various 
watches, and assigns duties to the whole 
crew. He then appoints his next in com- 
mand and confers with them, studying the 
pilot chart to determine the most suitable 
point of land to head for. 

‘When all these preparations have been 
made and a course charted, the log must be 
written up and orders given. Now the rou- 
tine life begins, and a tough life it is, as 
taught by the Academy instructors, Cadets 
learn that they must at all times maintain 
the strictest discipline to bolster flagging 
spirits—every man must be constantly oc- 
cupied, for idle minds are prey to fear and 
despair. No smoking is allowed on lookout, 
and talk is cut down to a reasonable mini- 
mum; a man with his eyes peeled for a 
passing ship or plane, or for land, must not 
be distracted from his job. Most ticklish 
task of all, and the most exacting, is to 
figure out the rationing of provisions. This 
depends partly on climatic conditions: more 
water is needed in the tropics; less water 
and more hard provisions to provide body 
warmth in northern latitudes. For the rest, 
the time period over which supplies must 
last is cautiously estimated by doubling the 
number of days it will take to reach the 
nearest point of land under favorable pre- 
vailing winds. 

One of the commander's first duties is to 
call in all personal supplies before the ra- 
tioning system is laid down. This rule is 
nowhere so essential as in the control of 
cigarettes. Smoking not only keeps a man's 
spirits on even keel in the grimmest of 
circumstances—it also cuts down his ap- 
petite appreciably, and thus makes emerg- 
ency rations go that much farther. Archie 
Gibbs, twice-torpedoed deck hand who spent 
four days as a prisoner aboard a German 
sub, says “guys have been lost when they 
stood up in the boat, said they were going 
to mosey across the street for a smoke, and 
stepped over the side.” 

By the time the war comes to an end, 
ours will be a merchant marine of seasoned 
men, for the Government is doing every- 
thing possible to make sure that men now 
going to sea in American ships will be back 
to finish the job. 


POPULAR SCIENCE 


Now here's a chance for you hunters and tar- 
get shooting fans, to cash in on your knowledge 
of guns! Marlin—always on the lookout for new 
ideas to improve sporting firearms—wants to 
hear from you. Sportsmen and gun dealers are 
cordially invited to join Marlin’s big Gun Con- 
test—with $1,000 in cash prizes to shoot at. And 
remember, many a good idea is simple and easy 
to describe. Your chance is as good as the next 
fellow’s to win a prize. It’s easy to get in the 
contest—read the details below and send your 
entry in today! Contest ends July 1, 1943. 

Jot down your ideas for improving any cur- 
rent model Marlin Gun. Follow the simple con- 
test rules and send your entry in. If you wish, 
you may suggest new features, not at present in 
the line. A free catalog is yours for the asking, 
to review the features of Marlin Guns. 


PRIZES IN THE BIG MARLIN CONTEST 


‘The first prize is $500.00 in cash; second prize 
$100; third prize $50.00; fourteen additional 
prizes of $25.00 cash each. Seventeen prizes in 
all! (Marlin suggests the purchase of U.S. Sav- 
ings Bonds with the prize money.) 


JUDGING 
Three famous gun editors—Bob Nichols of Field 
& Stream, Jack O'Connor of Outdoor Life, Mi 
Chas. Askins of Sports Afield—will select the 
winning entries. All ideas for which prizes are 
given become the property of The Marlin Fire- 
arms Company and none will be returned. 
Prizes awarded for the seventeen ideas which 
are most valuable and practical, in the opinion 
of the judges. Duplicate prizes awarded in the 
event of a tie, WINNERS will be determined and 
prizes announced as soon as possible, 
CONTEST RULES 

‘The Marlin Gun Contest is open to all sports- 
men and dealers in guns, with the exception of 
Marlin employees. Written suggestions must not 
exceed 300 words, the shorter the better. No 
limit to number of entries which may be sub- 
mitted. Write name and address clearly on each 
suggestion. Mail entries to Dept. K, The Marlin 
Firearms Co., 17 E. 42nd St, New York City. 

Entries must be received on or before July 1, 
1943. 

Win cash with your ideas! Enter the Marlin 
Contest today. 


‘The Marlin Firearms plant is now 100% on war production, 


‘Marlin’ Over & Under Shoteum, 
Bore, ts hammerles, cocks on oben 
ing,’ bas sturdy one-piece 
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All Marlin rifles—lever action, 
dlipand tubular magazine and.23 
a Tate, Ballard” fing 
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EVERY MAJOR AIRLINE 
Endorses Snap-on Tools 


What is the secret of the amazing safety records 
established by America’s great airlines? One answer 
is... high standards of maintenance! That calls for 
an army of skilled mechanics equipped fine 
tools. And in every major airline executives re- 
sponsible for maintenance recommend Snap-on tools. 


Says Carl J. Brock, Superintendent 
of Maintenance for famed Delta 
Airlines "I have been using Snap-on 
tools personally for over 20 years, 
and that alone indicates my high 
regard for these products.” Adds 
Charles E. Bradley, Superintendent 
of Delta's engine overhaul depart- 
ment, “I have been using Snap-on 
tools since 1929 . . . in our exacting 
work of over-hauling air-craft engines 
quickly and efficiently, there can be 
n0 excuses. We use highly skilled 
mechanics, the best materials, and, of 
course, Snap-on tools.’ 


Nn 
Not only in every branch of Ameri- willl 
a's gigantic aviation industry, but in _¢. E. Bredley 
every industry where fine tools contribute to Pro- 
duction-for-Victory, Snap-on tools are helping beat 
the promise! 


SNAP-ON TOOLS CORPORATION 
8060-B 28th Avenue, Kenosha, Wisconsin 


216 


Studios on the Battlefield 


(Continued from page 113) 


officers’ uniforms, minus all insignia except 
an identifying brassard, But in action they 
share the dangers of both officers and en- 
listed men. It is remarkable that only a 
few have been on the casualty lists. 

Five newsreel companies—Fox Movie- 
tone, Pathe, Paramount, Hearst's “News of 
the 'Day,”' and Universal—comprise the 
Newsreel War Pool. Each has two camera- 
men on the fronts of the world, with others 
available if and when Washington opens 
new pool areas. 

All newsreel and still-picture films are 
subject to stiff censorship regulations, the 
authorities here and abroad keeping a sharp 
eye out for anything that might give aid 
or comfort to the enemy. The usual pro- 
cedure in the case of stills is for censorship 
to begin with the military or naval com- 
mander in the field, thence to the fleet or 
zone commander and then to Washington. 
Newsreels generally are sent directly to 
Washington for review. 

Hitler may have been the first to employ 
films as a weapon of war, but our own 
military leaders have made up for lost time. 
Special training schools have been estab- 
lished to prepare cameramen and photogra- 
phers for the fighting fronts, 

One of the most ambitious Army projects 
has been the establishment under the Signal 
Corps of new self-contained, mobile photo 
assignment units, with cameramen, pho- 
tographers, laboratory men, and assistants 
equipped to record front-line action. From 
their welded platform atop an Army carry- 
all cameramen, protected by the Tommy 
gun of their driver, grind out scenes of 
battle of utmost importance to the mili- 
tary leaders—and of absorbing interest to 
the public when permitted by the censors 
to supplement the films in the war pools. 

The Navy, too, has realized the benefits 


| derived from newsreels and photographs of 


actual combat, Some of the most striking 
pictures to come out of the war zones are 
the work of Navy lensmen. To expedite the 
training of naval cameramen, the newsreel 
companies have opened their doors to Navy 
men, sharing with them their professional 
secrets and experience. The classes are held 
at race tracks and fires, ship launchings 
and weddings. The idea is to give the Navy 
men practical experience by having them 
accompany a professional cameraman on 
regular news assignments and film the same 
events that he does. The newsreel pro- 
ducer compares the films and sends a 
critique to the Navy Department. 
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SUMMER STARTING THIS WINTER 


@ Motorists, here’s the good news 
you've been waiting for—guaranteed 
winter starting. 

No more grind, grind, grind to drain 
your battery and waste gasoline. C: 
site guarantees you summer starting 
all winter long or Double- Your-Money- 
Back. 

Just add Casite to your winter grade 
oil and then watch your engine leap 
to life at the touch of the starter but- 
ton—in coldest weather. 


Most good service stations or ga- 
rages have Casite. A pint is sufficient 
for most cars—and costs only 65c. 


THE CASITE CORPORATION » HASTINGS, MICH. 


HERE'S PROOF 
owing tab 


We Guarantee” 


that a le of being 
started in a ene room will start in 
the coldest weather with Casite in 
the crankcase. 

“Subject to these simple conditions: 


Hf the crankcase capacity of your motor 
is six quarts, oF less, you ore 10 put 
one pint of Casite in the oil ond add 
© pint ot the end of each 1000 mile 
driven, Maximum refund omount for fail- 
¢ f0 start will be $1.30, which is twice 
the nationally advertised price of Cosite, 
65c per pint, 
If the crankcase capacity is more than 
six quarts, you are 10 put two pints of 
Casite in the oil and add o pint of the 
‘end of each 1000 miles driven, unless 
you change oil, in which cose add two 
pints. In this case, moximum refund amount 
will be $2.60, which is twice the nationally 
odvertised price of two pints of Cosi 
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HOW TO CHOOSE 


Don’t think that there is any one glue that does 
all gluing jobs. Here are two simple rules to follow. 


REASON: Casein Glue (CASCO) is easier, more fool- 
proof fo use than resin. CASCO is “self-bon 
needs only moderate, not extreme pressure. 
“filling action” on poorly fitted jj hly 
water-resistant, withstands any interior conditions 
except extreme dampness or mold. Used at any 
temperature (above freezing). 


| RULE 2 | USE RESIN GLUE: Where a water- 


roof, moldproof of stainfree glue is required— 
oats, outdoor furniture, screens, in damp base- 
ments, on thin veneers, etc. 


REASON: Resin Glue (CASCAMITE) is completely wa- 
terproof, moldproof,staintree. (Resin gluerequires 
wel 


fitted joints, smooth wood surfaces, positive 
clamp pressure and workroom 
temperature of at least 70°F.) 


CASCO Powdered Casein Glue 
‘Meets Army, Navy and Federal 
casein glue specifications. Highly 
water-resistant. Cold water mix. 
10¢ to 65¢ at hardware stores. 


CASCAMITE Powdered Resin Glue 


Meets Army and Navy specifica- 
tions for life floats, truck bodies, 
other field equipment. Mixes in- 
stantly in cold water. 10f to 85¢ 
at hardware stores. 


FREE GLUING GUIDE AND 


PROJECT BOOKLETS 


CASEIN COMPANY OF AMERICA, Dept. PS.343 
350 Madison Avenue, New York, N. ¥. 
Send me the literature checked. 
“GLUING GUIDE”. Complete directions for both glues. 
O OVer 80 home workshop Jobs. a 
“CASCO PROJECTS". Describes 24 farniture projects 
O by famous American designers, How to get free plans. 
[y SCASCAMITE WATER PROJECTS". Describes 12 new 
boat and water projects by Wan, F, Croaby. How to set 
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Why Our Tanks Are Best 


(Continued from paye 125) 


model, called a combat car, weighed a ton 
less and had a single turret. Both models 
were armed with .50 caliber and .30 caliber 
machine guns. 

Our Ordnance officers were convinced 
that the M2A3 was the best light tank in 
the world, Events soon proved that they 
were right. In the spring of 1938 the 
German Army—by then the acknowledged 
leader in mechanization—invaded Austria 
without having to do any fighting. Mechani- 
cal failures on the road made casualties of 
seven percent of its tanks. A few weeks 
later our Mechanized Cavalry Brigade 
marched 700 miles over hilly and blistering- 
hot Southern roads in four days. Bighty- 
six combat cars started the march, and 86 
finished it under their own power. 

The M2A3, built at the Rock Island Ar- 
senal, was the first modern fighting vehicle 
issued to the Army. The more heavily 
armored M2A4, produced in quantity by 
the American Car and Foundry Company, 
soon superseded it as the standard tank of 
its class, The much-improved M-3 light 
tank, armed with a 37-mm. gun and ma- 
chine guns—now being built in large num- 
bers—is its direct descendant. 

In 1938 Congress authorized the building 
of 18 medium tanks—enough to equip an 
entire tank company! The Ordnance De- 
partment was ready with plans and speci- 
fications for the 18-ton, 32-miles-per-hour 
Medium M-2, armed with a 37-mm. gun. 
From it were developed the M2A1's, a num- 
ber of which were issued to troops in 1940. 
Reports from American observers at the 
Battle of France emphasized the need for 
more heavily armed tanks. When Congress 
appropriated funds for the building of what 
then seemed a large number of medium 
tanks, it was decided to design a new model 
with 2 75-mm. gun in a side turret in addi- 
tion to the 37-mm. in the upper turret. Be- 
cause of the experience gained during the 
long development period, designing the 
Medium M-3 took only a few months and 
early in the spring of 1941 production was 
started by the American Locomotive and 
Baldwin Locomotive companies and the 
Chrysler Corporation. 

In the African battles before our in- 
vasion the M-3 proved itself to be by far 
the best tank on the desert. But that didn’t 
satisfy our Ordnance tank experts. They 
wanted to give our Armored Force an even 
better medium tank, and they did it by 
designing the Medium M-4. 

(Continued on page 2£0) 
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Milling Machines 


Under coxincering development for “These are great time and money avers 
two yearn, this compact Milling, Ma: ia the ‘victory. program. ‘Thay eeleve 
thine was ready for active work when larger’ machines of all’ work withie. 
Uncle "Sans Industry ‘begun, tooling a Psroke. Work set ups are Yas 
Up for planes, fons, ship snd anh Cost is "low, ‘moroe’ rechired: is But 
fis the complete range of 172. Hp. “Features locate’ crank 
Billing from’ slcbblag "snd facies 
Sig 8 co mun, Kern ashing grat fe ned 
‘operate tro las Shapers are stendy reliable. pro: 
HP i740 “RPA Peecision cers in key “war plant and serve 
round table is 45°" 18 Important milimry’ wait. 


ASK the men of the army and navy maintenance forces . . . ask the men on 
America’s fastest production lines . . . they'll tell you a most familiar trademark 
today is “ATLAS.” They see it on Atlas Lathes, Drill Presses, Milling Machines, 
and Shapers. They see it everywhere behind the lines because Atlas Tools are in 
great demand and Atlas production has won the coveted Army-Navy “E” Award. 
As a potential Atlas buyer you can be glad Atlas is producing “fighting tools.” 


‘Te means the Atlas equipment you want after the war is prov- 
ing its precision and rugged strength in the toughest test of 
the ages. Atlas Press Co., 355 N. Pitcher St, Kalamazoo, Mich. 
Wei esr/ -7wen Cotbas. — — 
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SOME DAY... 


Seat. 


boys from the Aleutians! 


HE stormeswept roadsteads of the Aleu- 
tians were never made for “happy land- 
ings’. No placid harbors here, no capacious 
wharves or rippling beaches!” So, crashing 
through gale-lashed breakers, the dories, 
skiffs and work boats go . . . landing on 
craggy coastlines . . . handling ton-by-ton the 
precious cargoes of men and materials, food 
and supplies, that must be safely ferried 
from ships to shore. 


It’s a “destruction test” for small boats — 
and for hundreds of rugged Evinrudes that 
help drive them, At many a tough spor, a 
few short weeks is long life for battered 
boats... but salvaged motors drive on and 
on... peacetime products proving their 
stamina in grim and relentless wartime service. 


Today, new Evinrudes are being built for only one 

to help win the war. When that need 

and you're thinking of buying a new 

motor again...just “ask the boys from the Aleutians” 

— and from many another front! Ask them what 

they learned about motors, out there where the 
going really gets tough! 


EVINRUDE MOTORS 
5010 North 27th Street 
Milwaukee, Wisconsin 


Evinrude Motors of Canada, 
Peterboro, Canada 


EVINRUDE 


OUTBOARD MOTORS 


‘kEvery Wor Bond you buy helps speed 
‘America’s Victory. Then, good fishing to you! 
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Captured German, Italian, and Japanese 
tanks have been subjected to every conceiv- 
able practical and engineering test by our 
Ordnance officers. These tests have cor 
firmed the strong battlefield evidence that 
they aren't nearly as good as ours. 

One of the reasons is that, type for type, 
ours have thicker and better armor than 
those of our enemies. The German light 
tanks, with armor only 7/10 inch thick, 
give the crews so little protection that they 
no longer are used for serious combat. 
The Nazi designers made the same fatal 
mistake with their Mark IV medium tank. 
Its original 1%4-inch-thick body armor has 
been strengthened at especially vulnerable 
spots by bolting one-inch-thick plates over 
it, but these reinforcements aren't nearly 80 
strong as solid plates would be. 

‘The exceptionally high quality of Ameri- 
can tank armor is the result of many years 
of experimental and development work in 
Government arsenals. Rolled face-hardened 
plate, which keeps out the bullets of high- 
powered machine guns, is used on light ve- 
hicles. Rolled homogeneous plate, which 
absorbs the terrific shock of large-caliber 
projectiles and also affords sure protection 
against machine-gun fire, is used on some 
of our heavier tanks. Tank plates now are 
welded together instead of being riveted. 
The use of cast armor is increasing. It can 
be cast into curved and sloping plates 
which deflect many projectiles. Our new 
‘M-4 medium tank has a cast-armor body. 

Another, and very important, reason for 
our tanks’ superiority is that, ton for ton, 
their light and compact airplane-type radial 
air-cooled engines are about twice as pow- 
erful as the engines of most European-built 
tanks. The ratio of engine power to vehicle 
weight of World War I tanks was about 
six horsepower per ton; in our modern 
tanks it is about 18 horsepower per ton. 
This high power-to-weight ratio makes 
them faster than opposing tanks and en- 
ables them to maintain speeds of from 10 
to 20 miles per hour in sand or mud and on 
steep slopes and over obstacles. Speed is 
almost as good protection as armor—the 
faster a tank moves the fewer shots hostile 
tanks and antitank guns can get at it after 
it comes within their effective range. 

Synchro-mesh transmissions now are used 
on most of our tanks, but several types of 
electrical and hydraulic variable-speed 
transmissions are being developed. Future 
use of one of them would eliminate the 
clutch. Our controlled-differential steering 


tiers. 
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system is better than the steering system 
used on any foreign tank. The articulating- 
bogie suspension—the development of one 
of Christie's many tank inventions—is both 
simple and reliable, and its efficiency in 
cushioning road shocks is higher than that 
of other systems. Our rubber-block tracks 
are beyond argument the world’s best. 
Other armies’ tank tracks may last for a 
few hundred miles; ours last for thousands. 

‘The medium tank has become the most 
important weapon of mechanized ground 
warfare—both the spearhead and the shield 
of armored might. When our Armored 
Force was organized in the summer of 
1940, it had twice as many light as medium 
tanks; now the proportion is three mediums 
to two lights. 

Our new standard medium tank, the M-4, 
now rolling off the production lines of a half 
dozen immense plants, is being built in two 
models. One has a cast-steel hull and tur- 
ret; the other an all-welded hull and a 
cast-steel turret. Its weight is about the 
same as that of the M-3, but since it is 
built closer to the ground it is a more 


difficult target, and its contoured armor is 


hard to hit squarely enough to penetrate. 

Our new 15-ton light tank, heavily ar- 
mored for its weight, fast, and armed with 
a 37-millimeter high-velocity gun mounted 
in a revolving turret, seems definitely su- 
perior to Axis tanks of its class. 

Heaviest of our tanks is the 57-ton model. 
It has a welded body and cast-steel armor, 
and a steel apron to protect its tread mech- 
anism. Its armament consists of a high- 
velocity gun of immense power and a 
37-mm. gun mounted in a heavy revolving 
turret, and a number of machine guns. It 
is remarkably fast for its immense weight, 
and so well designed that it is easily ma- 
neuverable, 

In building tanks with which to equip 
their panzer divisions the Nazis concen- 
trated on quantity rather than on quality. 
‘They won the early armored battles of the 
war not because they had better tanks than 
the British and French, but because they 
had many more of them at the important 
spots and because they handled them much 
better. The tanks they are using today were 
designed in 1936, and there have been al- 
most no improvements in them since the 
beginning of the war. 

All of our tanks now in production, al- 
though their mechanical features are the 
result of years of steady development, have 
been designed from the lessons of large- 
scale mechanized warfare. Our Army Ord- 
nance tank experts are confident that they 
are the best tanks in the world, but they 
will keep on trying to make them better 
until we have won the war. 
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Raiding with the Rangers, ‘cross country scouting, 
front line dispatch riding ... those are some of the 
motorcycle jobs that call for red-blooded riders with 
daring and courage, cool heads and resourcefulness. 

In flashy, flexible performance on a dozen battle 
fronts, Indian Motorcycles are backing up these 
riders with all of Indian's famous power and speed 
and sturdy dependability. The soldier who rides an 
Indian knows there's no safer motorcycle built. 

And you'll know it, too, when you ride the great 
new Indians that will be yours for good times and 
economical transportation after this war. In the 
meantime, let your Indian dealer help keep your 
Present motorcycle in fighting trim...and ask him 
about his reconditioned “buys”. 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 


BUY WAR BONDS NOW 
* *& TO BUY AN INDIAN LATER * *& 
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Turning the Plowshare into a Sword 


Almost before the echo of cowardly Pearl Harbor bombs 
had died away, -eo factories became an active unit 
‘of our nation’s war industry. 

Ta-pat-co sleeping bags, life preservers and other 
‘equipment dedicated to safety and comfort for lovers of 
outdoor sports in time of peace, now fulfill the same mis- 
sion for our soldiers in time of war, 

Tacpat-co Sporte equipment has become, Ta-pat-co 
FIGHTING equipment—sleeping bags that give soldiers 


TA-PAT-CO Outdoor. 
American Pad and Textile Company J=/ 


‘warm beds in sub-zero temperatures—parkas that defy 
the cutting blasts of icy winds—life preservers that ride 
the crest of wave-tossed seas—on land, on sea and in the 
air—Ta-pat-co is in the war. 

After victory is won, and the sword is beaten back into 
‘a plowshare, you will find your favorite Ta-pat-co equip- 
ment at your sporting goods dealer. Keep in touch with 
him, He will be the first to know when Ta-pat-co is again 
available for your outdoor sports enjoyment. 4 .s.9 


Equipment 


TING Greens, Obio 


Co ee 


THE OLD TOWN WAY 


Paddle the sparkling waters of a 
sunny lake, rest in the cool pools of 
a shady cove, lost in a world of peace | 
and contentment. Let your Old Town | 
Canoe be your guide through all the 
woodland waterways. Light and well 
balanced. Quick to respond to the 
softest dip of the paddle. Easy to 
keep and built to last for many years. 


FREE CATALOG ttestrotes boots fer 
sport, sailboats, and all kinds of cances, 
bors ward br] outboards. Write today. 

ress: Old Town Conse Company, 3 
Main Street, Old Town, Meine. me 
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Highest Approval for 


NEW GLUE! 


U.S.Adoptsitfor 
Boots ond Planes” 


= 
Welds wood to wood in Uncle Sam's boats and 
planes "Holds in” salt ue, apie eat, subacto 
Secatosphere. Fast acting WELDWOOD 4s foolprool. 
‘Add tap water to dey powder, stit—and glue is ready 
for instant use. Cold setting, Perfect tor repair jobs. 
‘At hardware, chain. stores, umber yards—l0¢, 25¢, 
S0¢. Or send 25¢ with your dealer's name for sample 
Gan. Supply limited due to Uncle Sam's war needs, 
UNITED STATES PLYWOOD CORPORATION 
World's Largest Producer of Plywood 
Weldwood Glue Dept. 
103 Park Ave., NewYork 
Compare These 
‘Qualities 
1. Tremendous Strength 
2, Waterpre 
3. Rot and bacteria-proof 
Economical 
os 
6. Quick and easy to mix 
“Makes the glue Line 
the SAFETY line” 


WELDWAUD 


WATERPROOF! GLUE 
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Typical American Flyer 


‘Continued from page 101) 


ment of a featherweight plastic sun helmet, 
with a patent suspension that made one size 
fit almost any man’s head. Moreover, he had 
specialized for the last year in efforts to 
design a satisfactory oxygen mask from 
molded plastic. He knew the problem, and 
would tackle it enthusiastically. He was 
called on the telephone and told that he 
was selected to make the heads, and make 
them quick. 

Lieutenant Randall hurried to Chicago 
with his figures, In 16 working hours, with 
Randall checking the measurements and 
supplying anatomical criticism, Head I was 
compieted. In a little more than two weeks, 
working with fanatical zeal, they had com- 
pleted not five but seven heads. These 
weren't art, but they were designers’ data 
of the utmost importance. Cast in plaster 
by technicians at the Field Museum, they 
were in immediate demand. Sets were sup- 
plied not only to all oxygen-mask designers 
but also to the Navy, the Armored Force, 
the Chemical Warfare Service, the R.A.F., 
and the air forces of Canada, Australia, and 
South Africa. 

‘These plaster heads will be useful in the 
designing of all kinds of aviators’ headgear 


—masks, goggles, helmets, or even a one- | 


unit combination of all three. But the cru- 
cial point at this time is the fitting of the 
mask, and in this the most important 


measurement is what is called the nasion- | 


menton dimension; that is the dimension 
from the root of the nose to the tip of the 
chin. The bony structure of these two parts 
makes it necessary to get a relatively close 
fit in order to make a leakproof mask. Over 
the cheeks there is more leeway, taken up 
by the flexibility of mask and flesh. 

In the 1,871 men measured, the nasion- 
menton varied from a maximum of 145 
millimeters to a minimum of 102 milli- 
meters, giving a span of 43 millimeters to 
be fitted by as few different sizes as pos- 
sible. But three quarters of the individuals 
measured—1,453—had nasion-mentons of 
122, 123, or 124 millimeters. Head I, the 
grand mean, has this dimension at 123 
millimeters; and the mask which fits him 
will be a pretty good fit on the great ma- 
jority of the men concerned. 

Heads II and III present an optical illu- 
sion. Though they don’t look like it, they 
have the same nasion-menton as Head I. 
But Head II, the hatchet-faced boy, is a 
composite of the minimum values (that is, 
the smallest measurements) found in the 


{Continued on page 224, 
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FREE +o 


MECHANICS 


way HOW 10 WHYS 


WILLIAMS’ TOOL 
DATA SHEETS 


© Designed primarily to help mechanics and 
production men engaged in war work, each 
sheet provides factual information on a specific 


subject. They are punched to fit a standard 
3-ring binder and will be mailed flat. Subjects 
covered to date are listed below. Merely fill in 
and mail the coupon after circling or checking 
the numbers indicating the subjects you desire. 
cs of Williams’ 8. Data on *“Vulcan"* 
Lathe Dogs. 
6. Daca on “Vulcan 


1. Characteri 
“Superior” Wrench 

2. Data on Wil 
Boring Tool: 

3. Data on “Vulcan” 
Chain Pipe Tongs. 


9. Saving Time with Williams’ “Supersockets 


MAIL THIS COUPON 


J. H. Williams & Co., Dept. 8-343, Buffalo, N.Y. 
Please send Data Sheets circled below: 


2 2 3 6 © © 7 8 8 
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(Carborandamn 
Stod'indieate tanafacture by ‘Toe 


How to polish 
metal with cloth! 


@Aloxite Brand Aluminum Oxide 
Cloth is excellent for producing a 
polished surface on metal objects 
and for removing small amounts 
of metal in fitting parts. Small flat 
work, for instance, is rubbed over 
the cloth, laid on’ a flat table, as 
illustrated, In addition to polish- 
ing metal, Aloxite Brand Cloth 
can be used for the removal of 
rust or for cleaning prior to sole 
dering. 


Polishing a giant 
crankshaft 


© This skilled craftsman is hand 
polishing the throws of a giant 
crankshaft with the same high 

ality Aloxite Brand Cloth that 
is sold for use in your own shop. 
Send us 10¢ for helpful 95 page 
illustrated manual on home crafts- 
manship, and we'll include a sou- 
venir sharpening stone. 


See your hardware dealer 


CARBORUNDUM 


Dept. 6-33 


THE CARBORUNDUM COMPANY 


Niagara Falls, N.Y. 


land Alonte are rexistered trademarks of 
Earsorundsen Company) 
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1,453 individuals in the 122, 123, and 124- 
millimeter group. Head III, the one which 
looks like a Roman emperor or a big Slav, 
is composed of the biggest measurements 
found in the same group. These two will 
be important when it comes to fitting hel- 
mets, hat size varying from 6% to 75%. 

From the mask standpoint, Heads IV and 
V are next in importance to Head I. They 
represent, respectively, the average values 
found in the lower 15 millimeter of nasion- 
menton dimensions and those found in the 
upper 16 millimeter. They represent only a 
relatively small number of flyers, but in- 
clude the longer and shorter thirds of the 
measurement scale. It is possible that a 
practical mask may be made in just these 
three sizes. 

Heads VI and VII are the out-sizes. Each 
is a composite of the 16 faces falling in top 
and bottom measurements. Roughly, they 
are the long and short one percent. 

‘These heads are only a beginning in what 
Randall and Borkland see as the new art 
of “human engineering.” Today they are 
working in a new frenzy, developing means 
of properly jointing and reproducing three 
models they have made of composite body 
sizes of the same 1,871 flyers. These may 
have great importance, as warplanes attain 
still greater refinements of space-saving. 

For instance, how large should a turret 
be in a bomber? Every ounce of weight is 
precious. If turrets were built with gun- 
ners as models, that might lead to great 
error and disaster. For it seems that gun- 
ners are smaller than flying cadets. But if 
a gunner is put out of action, it may well 
fall upon the navigator, bombardier, or 
copilot to take over the gun. 

‘When pursuit planes dive at 725 miles an 
hour, the limit of a pilot's physical abilities 
are very nearly reached. No detail which 
may increase the flyer’s comfort or contrib- 
ute in any way to his efficiency can be 
overlooked. Up to now cockpits have been 
built in accord with general notions of the 
size and proportions of the men who use 
them. With the Randall-Borkland figures 
as guides, it will be possible not only to 
have mass production of planes, but also to 
have their fittings practically tailor-made 
for the pilot. 
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DELTA ttcrany 


Over 300 Selected Outstanding Projects with all 
necessary photographs and working drawings 
Segregated and typed into 9 convenient volumes 


FREE=€Extra ra Gift 


With every order for 
the Delta Project Li- 
brary we include a, 
Free copyof "How to 


Giver numerous e1 
amples of niccesaful 
money-making plans 


One of the greatest project library values MES 
ever offered-over 300 ‘cream of the crop TOYS Ao 
Selections from fast issues of the eltagram 
“searegated in'9 convenicat books, with each book devoted 
toa specife type of project. No more searching through dos- 
‘ens of books to find the exact prvi you wane, Phovorraphs, 
Working drawings and complete directions on each project. 
Every item shop-tested. In addition. you get the valuable * Practical Finishing 
Methods"=-a gold mine of informatign on latest fnishing methods. Examine 
this remarkable valve on our fer. Mailthecoupon below TODAY. 
21 Lovely, Lamer—pop- fall kinds of small 
date Shans 
Kru" wire ‘acon. 
$iany"motiern Gestense 
19 Charming Chales—sim- 
IY ohtowred 


Parents ate usually 
Lighted ‘with the ‘things ta 
Hated aes NovEiies 
49 Fine Tables —Tables are 
Wwaye, the pest projects: 
forthe aloo. Hes row tare 
collection of ‘the bestia 
Sesign and construction. 


Fackps setng Spblnety ire 
the ‘Getter pisces ‘shown fa FINE TABLES 
this new book. 


—how to 5 etc. Shows 
Df spray gua and brush, Tells how to mix your own low cost mate: 

Scfeea process-Thow to finish metal “make decorations. 
st Complete guide On every practical Gaishiag operation ie 
ret methods developed over many years. SMALL FURNITURE OFSIone 


Examine This Library at our risk! Y=. 


‘You can inspect the Delta Library 
Piithout risking @ penny. 
fill out and mail cow lay. 
When the complete library, plus 
the FREE extra gift book arrives, 
id, inspect it thoro 
if you aréa't fully satisfied in every 
Wray yon can retern the liheary> 
q Srory penny vou eve paid, 
ling ret stage, wi 
te refunded —without ques- 
tion. The Delta Mfg. Co.,682CE. 
Vienna Ave., Milwaukee, Wis. 
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1 Don’t Like 
to Crow, 
but... 


| ww y. ith Tools So Scarce, 
4 “4 I'm Glad My Saws 


Are ATKINS! 
Yes, the owner of quolity saws like 
Atkins has every right to congratu- 
late self. Given reasonable 
care, his Atkins Saws will serve him 
faithfully for the duration—and a 
good many years after. Accurate, 
effortless cutting . . . less filing to 
keep the tough teeth keen... 
these are the rewards of choosing 
the famous “Silver Steel” brand. 


REMEMBER —wherevera p: 


quired, it's just os easy to gi 
the best grade as for ordinary saws. 


Send 10¢ Coin for How-To-Do-It Book. 


E. C. ATKINS AND COMPANY 
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BLACK 


Striped Shank for Star Drill 


AN FASY way to insure giving star drills 
the proper amount of rotation with each 
hammer blow, in order to produce the maxi- 
mum depth of cut, is to paint the shank 
with alternate vertical stripes of black and 
white. This will provide a means of telling 
how much the drill is turned each time. Al- 
though the one shown is of octagonal stock, 
round ones may be marked in the same 
way.—J. Moprocn. 


Old Spring Dresses Grinder 


Pieces of an old phonograph or clock 
spring cut about 6” long are useful for 
dressing grinding wheels. Hold such a piece 
about 1” or less from its tip in a pair of 
pliers and place it against the revolving 
wheel, making sure your eyes are adequate- 
ly protected. ‘This will produce a fine chat- 
ter which will sharpen your grinding wheel 
and dress it perfectly round.—J. P. DIRKS. 
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More fire power to ’em! 


Our fighting men are showing the world 
the stuff of which America is made. 
W's our job to back them with arms 
worthy of their skill and courage. So, for 
cover a yeor, huge quontities of Savage- 
built Browning circraft machine guns, 
‘Thompson submachine guns, ond military 
rifles have moved in a steady stream to 
our forces on world-wide battle fronts. 
We're glod that the arms experience and 


SAVAGE 


technical skills in our organization made 
it possible to get large quantities of mili- 
tary equipment into production quickly. 
Savage Arms Corporation, Utica, N. Y. 


It was because of 
high achievement 
in production of 
‘War equipment that the Army-Navy Pro- 
duction Award was bestowed on the Utica 
Plant of the Savage Arms Corporation. 
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WHY YOU 
SHOULD 
\— KEEP 


SMOOTH-ON 
HANDY 


In wartime it's hard... 
‘often impossible for you to 
replace cracked or leaking 
furnaces, boilers, raiators pi- 
ing and automobile parts. But, 
you can repair household aud 
auto equipn 

wily... 


LOOTIL- 


pre iron repair ee 
ment has been used for more 
than forty-five years by profes- 
sional repair men to fix cracks 
leaks and loose parts, They kee 
N SMOOTILON handy... just 
—AG as you should do... ready’ for 
emergencies that may come at 

Ly (( any time, 

EASY TO USE 
—, 

i Anyone can make lasting re- 
‘Stops Leaks pairs with SMOOTH-ON. AIL 


you dois mix SMOOTH-ON 

with a litte water and apply 

like putty, No heat 

tools, are required and ) 

have to dismantle any” parts. 
‘A FEW CENTS WORTH 
SAVES MANY DOLLARS 

A few cents worth of SMOOTH- 

ON will save you many hard 

earned dollars. Unused 

IOOTH-ON does not deter 


‘Tightens Loose Pari 


Buy smooTH-on orate. You can keep it ha 
in 1% og, 7 oz. for years. 

from your dealer oF 

Te°negemary 


For your prom 


tection. Insist! on 
Repuine shtoorit: 
iN. 


0 
Jersey Clty, Me J. 


Wiens 6.0328 aerenr 


Address 
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Mesh Keeps Roof Gutters Clear 


Wnerr a house is surrounded by large 
trees, the gutters and leaders are likely to 
become clogged with wind-blown leaves. 
‘This difficulty can be overcome by covering 
the gutter with 4" galvanized wire mesh. 

If the gutter is of the metal type, cut the 
mesh into strips 15” wider than the distance 
from the outer top edge of the gutter to the 
cornice board and turn the extra 1%" to 
form a right-angle lip. Nail this lip to the 
wood cornice and snap the other edge into 
the ridge at the top of the gutter. The wind 
will keep the top of the screening clear of 
leaves. Attach wire mesh to wooden gut- 
ters as shown above.—ARTHUR H, MARTINI 


Making Springs by Hand 

ComPRESston and expansion springs can 
be wound on a rod with the help of a 
notched pipe having an inside diameter the 
size of the spring to be made. Clamp the 
end of a length of piano wire with the rod 
in a vise so that the wire is held at an 
upward angle. Saw a V-shaped notch in 
the end of the pipe, with one side parallel 
to the pipe axis. This should be the rear 
side of the notch as the pipe is turned. 

Engage the wire in the notch, and turn 
it with the pipe, keeping the pressure uni- 
form throughout. For a compression spring, 
space the wire; for an expansion type, hold 
the turns together—A. H. VON DER OHE. 
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WATCH « + « « 


MIDWEST 


AFTER THE WAR IS WON * * * 
FOR SENSATIONAL ADVANCEMENTS 
AND FEATURES SUCH AS - - - 


*A 
MIDWEST 
SENSATION IN 


Saee, 1942—BUT WAIT 
ku TILL YOU SEE THE 


MIDWEST OF 
OUR ENTIRE PRODUCTION FACILITIES TOMORROW 
ARE NOW DEVOTED TO MANUFACTURING 
RADIO EQUIPMENT FOR OUR ARMED FORCES 


BUT...WHEN VICTORY IS WON 


DIR 
SAVING uP To 50% 


WILL BE JUST AS POPULAR AS EVER 


Yes, Sir. Thousands upon thousands of people all over the 
U. S. were buying super powerful Midwest Radios direct 
from our factory until “Pearl Harbor” and if the many letters | jr nm, Jos 
we are still receiving every day is an indication, the direct-to- | Calendar and War Savings 
user-plan will be more popular than ever after the War is won, | St#™P will be sent promptly. 


CINCINNATI, OHIO 
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Mechanically Juclined Men 
HOME APPLIANCE 
REPAIRING 


MAKE JOINTS 


STRONGER 
than the 


e War Made Indust: 
NO MIXING | paemrerees, Wer Mode, mene 


Know Home Appliance ite 


NOHEAT | sever seknemet 
NO WASTE 


wmbition to 
Successful ‘Repair 


Full Time or Spare Time 
Work as many hours as you want, $5.00—$6.00 
| New Course Tells All 
Qur new course on Home Applian: 
| ficeated’ th 
how fo mai 


Genuine hide glue in liquid, ready-to-use 
form. No waste from evaporation, souring 
or hardening. Favorite of furniture factories 


: Savings on your own housevold repairs wil uaickiy sey Yor, 
ine craftsmen everywhere. Sond ode 
and fine craftsmen everywhere. Spd odey 


CHRISTY SUPPLY CO., 
2835 N. Central A Dept. D-201, Chicago 
BIG MONEY BUILDING MEAD'S 


|New Portable OUTBOARD 


= BOAT 


IM A FEW DAYS AT HOMET 


bard va 


ASK YOUR Ze 
HARDWARE DEALER ost 


for Franklin Glue or send 2¢ for 
Yapint | Hy 30¢), 


THE FRANKLIN GLUE CO. er) 
1143 Cleveland Ave., Columbus, 0. CS 


18 


with IDEAL Lawnmower Sharpener | AC A & DC GENERATORS 


NO EXPERIENCE NEEDED! a self and separately excited. A 


able for ail standard. voitag 
Greater opportunity tha 


2 & 3 wire single phase, 3 phase 
4 wire. Special frequencies, 
lawnmowers available 

old ‘mowers becomes. m 


30, 80 and 120, Also rotary ‘co 
i verters, frequency changers. 
ever. Sharpening and servicing lawnmowers 

in highly profitable full 


Katolight, 52 Elm St., Mankato, Minn., U.S.A 
vn FREE BOOK—On Health 


To Colon—Chronic Sufferers 
Do you suffer pain, torture and broken health of neglected 
Piles, Fistula or related rectal and colon ailments? Write 
today for The Me- 
Gleary Clin 


ONAN ELECTR PLANTS 
ALTERNATING AND DIRECT CURRENT 


MARINES on 
HOSPITALS, COMMUNICATION, 


erin the deal 
Sharpener, 
make a few 
simple adjust 
ments—the Ideal sharp- 
ens any mower to per- 
feet ‘edge in 15 to 20 
Minutes.” Usual charge 
$1081.50 for every job! 
Customers "tell their 
friends. ‘Remember, NO 
EXPERIENCE NECES- 
SARY! 


Send for FREE PLAN BOOK => 


how to get plenty of jobs—how to 

up shop” in your own basement or 

we, Profits for either part of full 

me, START NOW when demand for 
SERVICE is greatest in years! 


LIGHTING and EMERGENCY 
ELECTR 


THE FATE-ROOT-HEATH COMPANY D. ONAN & SONS 


2343 BELL STREET © PLYMOUTH, OHIO 
’ nemeemneoanoceamnanoenmmmantionanmmmtcnarers | Plesie mention Porutsx Science when ‘writing to advertisers, 


Préving Ground 


FOR YOUR NEW 


HARLEY-DAVIDSON 


BUY WAR BONDS NC WAR BONDS NOW | 


‘and be all set to set 
a new Harley-Davidson 


On far-flung battle fronts, Harley-David- 
son Motorcycles are proving their rug- 
ged dependability. Out of today's great 
wartime experiences will come still bet- 
ter Harley-Davidsons for red blooded 
Americans to ride when Victory is won! 


HARLEY-DAVIDSON MOTOR COMPANY 
Department PS MILWAUKEE, WISCONSIN 


HARLEY-DAVIDSON 


MOTORCYCLES 


1 SUILD THE BIGGEST $1.00 PLANE IN U.S. 


‘Now, Redesigned 7-Ft. Super CONDOR Soaring Glider 
1-00 


coreg 
7 saint Sree ; 
Gane kin To1—P-5i1 Each Only $]-50 
If your deoler con't supply you, order _——~ pf 


directs Enclave 15e extra’ an orders for less thon $1.00. @ CLEVELAND MODEL & SUPPLY CO, INC., 4S0BCZ6 Loran Ave, Cleveland, Obie 


Send for Your Copy 


Today ! once you took 
Complete Mn your Rogertps. Memeo 


Manual and Fr ber. it can make the best 


Ready ference operator even b 
fext. 516 pages , 
Ash shout FREE enretime 
mi Bh eal ‘in the HOBART Trade Schoo! 
Bundred times its cost to you. Beles Al are One of the finest in America 


Write 


Today! HOBART Bros, Box P-33, Troy Ohio 


5 Days FREE Inspection ° weting ener subissce/ 
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DRAFTSM EN ff Test OLite wns. 


SES qu THE NEON CLOW © 


)) ... LOCATES TROUBLE 
7 INSTANTLY in el 
vis, foes, 
radios, opplionces. Te 


out, mi 


hot or grounded 
industry fs clamoring for ded wees, 
hore deaftsmen for" the NAC trom DC. Fe 


fil plans, are SEP EBe prviorte 
lum te 

@ Puts “FINGER” ON THE 
TROUBLE SPOT-- QUICKLY 


| Soves precious time, Indispensable in 
shop oF home. Has potented solety lea 


Learn at Home in Spare Time 

‘Renin now to tum spare hours into money. Be a dratteman, 

{ie connecting ink between mechanic and, cowtaee” ian or name Ler pond set Fs 
joy the wonderful opportuntties Yor promotion that exist ures, Ver sine with clip. Lifee 

‘hom No experience of artistic talent ts needed. You don't 

Have to leave your prevent Job whilelearning. ‘Oaéspare time fime gvorontee, List$1.50 


Aman eat, ep 9046, Othe tS Se, Chae, L.S.BRACH MFG. CORP. 
355 Dickerson St "4. OUTLETS 


Gentlemen: Send me FREE. 
| VANT a permanent busi- 

ness. profession of your 

‘wn? ‘Then become a foot 

correctionist. Earnings of 

fen and women in’ this 


tng. im subjects checked below. 3 

rently. needed. profess 

rum as high as $50.-4100, weekly after & few weeks home training 

Snot, medical .oF ehiropody—easy" terme, ‘no further capital 
‘eeded, no foods to buy. aith year, Write for free booklet, 


Stepbenoon Syitem of Foot Correction, 62 Back Bay, Boston, Mas 


Name 


Address... 


WITTE Lox Saws and Engines have 
Kone. to. warWITTE is pledged. to 
100% war production until victory I 
attained. After victory, WITTE Log 


Not everyone 
does as well 
as Charles— 


sk WITTE has 
Been serving 
‘America for 73 
years. 


able to: male, mo! 
WITTE ENGINE WORKS 
Kansas City, Mo. 


WITTE oor encines 


02 Disgles Shear 


TOOK IN*217 
in 10 DAYS 


WASHING WALLS 


el ===2= Help Kidneys 
Are Dal | ah If Back Recline 


‘Dg. you feet older then you are-or suffer from Getitne 
up Subhts, Backache, Nervousness, Leg Pains, Disziness, 
Bhollen ‘Ankles. “ineumatie “Pains, “Surning,’ scanty “ot 
Frequent passages” If so, remember’ that your Kianevs are 
‘ital to. your health and that these symptoms may be due 
: Ye'non-ofganie and noncaystemic Kidney and Bladder trou 
|| “SEND FOR FREE — bicsin such cases Cytex. (a physician's prescription) 

}} SUNFORMATION — Uriniy” giver prompt and" jovout elit Oy “helping che 

ures No onmton. | Kidneys Sah, dut polsonous exceas, acs, ahd wastcn, You 

VON SCHRADER |_| MANUFACTURING CO. Cysies."‘n iron-claa Guarantee assures ‘refund ‘of Jou 
acne, Wit. Cc ‘money on return of empty package 


unless fully satisfied. Don’t delay. 
? Please mention Poruran Sctexce whem ‘eriting to advertisers 


Get Cystex (Siss-tex) from your 
* druggist today. Only 35e. 


WILL YOU BE FISHING FOR FUN 
OR FISHING FOR FOOD? 


If we should lose this war, it COULD be 
that you'll he fishing for food instead of for 
fun. And it might be food for somebody else, 

Freedom from want, freedom from fear, 
freedom to follow our chosen pursuits — 
these are the things we are all fighting for, 
And these are the things that move men, 
money and management to turn out more 
and more of better fighting equipment. 

It is our business normally to help you 
“fish for fun.” We can't help you to do so 
now because the Johnson plant, home of 
SeaHorse Outboard Motors, is given over 
to war work—one hundred percent. "Sea- 
Horse precision” is now applied to war pro- 
ducts. Johnson management and men are 

working harder at this job than 
any at which they have ever worked 
before. All to the end that none of 
us will ever have to"fish for food.” 


Thea 


JOHNSON MOTORS 
sonnson sexuonsts fos 27-2 D,sitiy 39 sobegioe dn Woke th 


Magnifying Indicator 


a) 


Es 


Slide Rule and Instruction Rook; Pocket Calculator 
Adding and. subtracting up to 


ECS tar sso" 


Popular 


HOME 


EY No more laborious drude- 
eq cry measuring and sealing. 
With these FULL-SIZE 
patterns the 


285 


NO EXTRA cosT—FULL 
INSTRUCTIONS 


gta. Sirsa aera 


cakes 
igo a ne 


We asace cranes 


‘Pisse send me Popelat Bioecrft fr 1 Yeu PLUS pattern mask, 


Os sugersen 


MARCH, 1953 Please mention Portan Screxce Moxruty when writing to advertisers 


In the hands of skilled workmen, “Y: 
Mechanics’ Tools meet and match the need for 
speed in this year of America's supreme effort. 
In their very design, these tools are streamlined 
for action. They get things done .. . done fast and 
done right. On the production 
war, they are “Yankee” clippers of vital 1 
in the battle of productior 
had a half century's set 
of America, They were ready for their big test 
when war came. And when war ends, they will 
again serve the needs of peace with w 
performance the world over. 


make good mec 


th Bros. Mfg. Co., 
CE Established 1880 


Makers, also, af “Yenibee-Tlendymer 


Tools 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


hay A 


:L TOP AUXILIARY 
DRILL PRESS TABLE 


BARRON TOOL CO., INC. 
370 Arenitects Bidg., Detroit, Mich. 


is speedins 


the 


VICTORY PROGRAM 


Perea eresen, 


Despite more than 800 % 
Increase in production the 
last 2. years. Cushman's 
enpacity 1s taxed by Army, 
Navy, Alr Forces and the 
Great’ defense” plants —to 

War effort. 


os per, 
top and vwhere, earning thelt service 
Stripes by" carrying officers and key. men for inspection and 
check-up of bases, camps. forts and defense plants—dellvering 
‘orders, mall, prints, repairs, supplies, par 


EVERYTHING IN RADIO 


{ FOR REPLACEMENT PARTS AND RADIO BOOKS 
‘Send Your Orders To Allied 


1 NEWS ates 


FOR YOUR CONVENIENCE 


it has been arranged so that you can call 
Western Union from your home and the 
charge for the telegram will appear on your 
next telephone bill. Call from coin box also, 
if you wish. 


don’t WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mits the opening to close, 
yet holdsreducible rupture 
Securely, comfortably—day 
and night. Thousands report amazing results, 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 
BROOKS COMPANY, 160-B- State St., Marshall, Mich, 


= 9H. Centrifugal Pump Pro~ 

GORMON-RUPP COMPANY 2:20: 
= Mansfield, Ohi: owered with 

uf ». WITTE DIESEL ENGINE—(Below) 
Selects Another example of how pump- 
\ ing equipment manufacturers 
| es for dependable, low-coit 


DIESEL ENGINES ~ 


‘| for Dependable, Low Cost Power 


Se 


In the many instances where these famous WITTE Diesel 
Engines have been used as power units in connection with 
other manufacturer's pumping equipment, they have al- 

ys added to the dependability, efficiency and long-life, 

of the complete equipment. 
WITTE Diesel Engines, as well as 

Dieselectric Plants, are being produced exclusively 
America’s war effort and are serving freedom's ca 
many parts of the world. Buc certain victory for America 
is ahead, and then these tested and proved power units 
will a n be available for all. 


WITTE ENGINE WORKS 
2223 OAKLAND AVENUE, KANSAS CITY, MISSOURI 73 YEARS OF 
LARGEST BUILDER OF SMALL DIESELS RELIABILITY 


AMAZING NEW DISCOVERY FOR 


WOODWORKERS 


MIRACULOUS new discovery in electro-chemistry 
now opens up untold possibilities for the home 
grafteman « -  Metalized Wood! By an eaty, simple 
iree-step process, you can now permanently’ protect 
and artistically beautify any and every wood object with 
a heavy lifetime covering of actual metal. Copperclad 
Ashtrays, Burnished-Gold Cigarette Boxes, Antiqued- 


Bronze Book Ends, Gleaming Silver Airplane and Shi Pa Og ey Ol allan 
Models are but a few examples —erery one @ genuine Galmpariog: Scans 

work of art, 2 masterpiece in metal-and-wood you'll be Revbeats 

proud to show your family, relatives and’ friends! x 


UNLIMITED DECORATIVE POSSIBILITIES | 
Solid Surfaces, Beautiful Inlay Effects » 


Nothing you've seen or ever tried compares with this! 
By means of an altogether new electrolytic method of 
applying and binding metal to wood, you ean achieve 
remarkable results the very first time. ... A Layer of 
Metal So Strong You Can Machine Buff It If De- 
sired! Burnished Effects, Dull Satin Contrasts, 
Gleaming Silver and Gold Overlays of Initials, Flowered. 
Designs, on Fine Filigree Work and Intricate Carving. 


COMPLETE INSTRUCTIONS SENT FREE! 
Here isa fascinating sparetime hobby that can be prof- 
itable as well. Just think! ... Ata cost of a few cents 
you can transform an ordinary box into a Jewel Case 
that would sell in stores for as much as five dollars! So 
why not be first in your neighborhood? Don't delayt 


Suet abore, 
WRITE TODAY FOR FREE INSTRUCTIONS! Kisate state the Pond of oat you are tnterected i (12) 


= Wo Lance ractomes << ———__— 
DS. BOAT MFG. CO. 


WARNER RESEARCH LABORATORIES, Dept. W-5 
oo) cote 


215 W. OHIO STREET + CHICAGO, ILLINOIS 
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* principles 


of all radio 
OPERATION 
RECEPTION 


Radio 
Now 


is more important 
‘than ever. Thou- 
sands will be needed in avi- 
ation, army, navy, and com: 
mercial work. Our latest co 
gives you basic instruction in radio operation 
and reception. Airway Weather Service, Aero- 
nautic Radio, Servicing, Frequency Modulation 
are all covered. 


Complete HOME TRAINING 
in spare time 


Make se of spare 
tomaster the princig 
te ue 


‘American ‘Schoo, Dept. kota, Drexel at 58th St, Caso 


SEND FOR THIS BULLETIN FREE aS 


‘American School, Dept. W346, Drexel Ave. at 68th St, Chicage, IL 


Gen end 
subjects checked be 
Radio C) Aviat (Electrical Engineering 
Drafting and Diesel Engineering 
For. Men and Women 


ve Engineering () Refrigeration 


Addrettn. 


YOU CAN Destroy 
Your Enemy Quick! 


AONE-MAN BLITZ! Strike witty 
Commandolightning 
ox-like museles to use Super Ju Jitsa, 
most powerfulof alldefenseand attack 
methods, ‘Techmique is the deadiy 
‘Brains count—not size, 
racalously 


Strength, Almost mi ‘ficients 
Gain Self-Confidence 


KNOW how YOU can lick brates 


‘masing self-evody course 

‘Joutdouble-qulck: Noboringcxetcoes 

Send for Exciting Details—Free! | 
Startling. Low Pi 


faction Guaranteed cr 
fmoneybaek. Mallou 
so 


., 500 Sherman 
IEPT. C-503, EMICAGO, ILL. 


Please mention Povutar Sciexce when writing to advertisers. 


No More Demage trom, Condensotion. or Swecting. Pipes, 
Water Softeners, Tanks, Walls, Ceilings and Air ” 


A SURE CURE... 


tional plastic cork coating prevents 
Zondensation. “drip. from mneiay,  concteter 
Driek, Ww water oF composition surfaces, Permanently 
otects metal against rust and corrosion, thus prolonging 
ite of pipes, tanks, ete, Forms a molstire-proof, insula 
tiga “uybe, coating, Apply with Brush trowel oF spray, 

Stuceo-ltke finish requires no maintenance and can be 
painted any. color. A gallon ‘covers about 30 feet of 1” 
SID. ‘pipe: Comes in 1. 

Getoat Hardware, Plu 
send $1,90 for 1 gal. pre 


J. W. MORTELL CO., 534 Burch $t., Kank 


‘and 59 gation. drums, 


Burn Your 


nec, Het Name 


FIX/=TIRES 


So-Lo SAVES RUBBER 
|_iersunssctoos: MEND the HOLE for 


SPHIDS Oke ate Drie (4 


Parana: Meals Rete 


So-Lo Cie srs 


Tired Kidneys 
Often Bring 
Sleepless Nights 


Doctors say your kidneys contain 15 miles of tiny tubes 
or filters which help to purity the blood and keep you 
healthy. When they get tired and don't work right in 
the daytime, many people have to get up nights. Don't 
neglect this condition and lose valuable, restful sleep. 
‘When disorder of kidney function permits poisonous 
matter to remain in your blood, it may also cause nag- 
ging backache, rheumatic pains, leg pains, loss of pep 
and energy, swelling, pufliness’ under the eyes, 
‘Aches and dizziness. 
Don't yaill Auk your drurgist for Donn's Pils, used 
soccesnfelly by saline for ovee 40°oeare They glee 
Dy relief and will help the 15 miles of Kidney tabes fash 
blood, Get Doan's Pills. 


Out poisonous ‘waste from your 


‘TOOLS fo neep em Rolling” 


—_ ih Our modern army rolls up to 

4 battle in motorized equipment — 
jeeps, trucks, tanks, combat cars of 
every description, To build them, 
and to keep them in service in the 
field takes Tools, millions of them, 


Stanley, “The Tool Box of the 
World”, is supplying a large share 
of this unprecedented demand. 
Stanley Tools for normal use are 
necessarily restricted. Buy them 
only for essential use. Stanley Tools, 
Division of The Stanley Works, 
New Britain, Connecticut. 


1843 [STANLEY 


1943 


STANLEY TOOLS 


“The Tool Box of the World” 


Ale Genre MEL 


low to send 
‘a code By 

the rot men 9 ad, Son ienture, 
Interesting ‘work Learn at home quickly 
Gurgax famous Caner System, Wits for 


POWERFUL VISION—LONG RANGE 


nor Povipela or 6.0.0. P QAP 


‘ompt shipments, Send 10 
cents for 16-page catalog. Write today. 

4. C. LARSON & CO. 
180 No. Wacker Drive, Dept. 180-S, Chicago, III. 


HEAR A WORLD OF SOUND 
THROUGH THIS TINY MAICO 


Send name of relotive, friend of your own 
nome for © new experience in hearing, NO 
Dbligetion, Address Moco Co, Inc, Dept. 40k, 
2632 Nicollet Avenve, Minneopolis 


Overall 
Length 934" 


. No se 
t contains everything—Full size, step-by-step 
plan. Completely Finished wood parts. Detoiled 
Printed parts in Color. Five finished scole 
rhea. Glug Point, El. Get your Jeop Kit 
y. Send check or money order to. 
HLF. Raler Cas 1743 Fond da Lac hve. Milwaukee, Wis. 


Please mention Poporsr Scresce. when writing to advertisers 


MAICO 
Voeuum Tube 
Hearing Aid 


Buchel of Ripe 
Poodagentchil s 


THE NEW BURGESS CLIMI NG 


roe a : Trp-teGROP 
lS Pist stallec TOMATO ropidly grows toa height 


most productive of all tomatoes. 
iol pocket 10¢-3 for25e, postpaid, 


ee) 


Coppice Plana, ent signa 


MILLIONS of WAR WORKERS 
= NEED THESE WORK GARMENTS 
REAL ENGINE VALUE MONEY EVEN "YOUR SRE Tig 


4 miniature gasoline engine that 
sold in the 


stay. 
om Jumbo catalog 
"hundreds of plone, Oeat ond hobby item 


aha MOTORS, Dept 5x40 fst 215t, Mewvork.n.¥- | | BUILDZARCEWELDER tnetacun 


For Light or Heavy Work. 30-200 9m ween 
bores. Complete PLANS 2c, Send wien 


j W 
ie 100-LB. GRIP... 
|;\q@ QUICK AS A FLASH & f 


NO CRITICAL MATERIALS 
NO PRIORITIES NEEDED 


Atlast a glue-clamp as swift, simple and easy to use as 
Closing your hand. No screwing or unscrewing nothing 
to go haywire. Just press it on and it holds like gr 
death on any surface; Yet dowsn't mar work. PRigés: 
4° opening— Peis 


State St, Cicnge- MONEY-BACK GUARANTEE | | [hvac (rani ntwos 
238 Please mention Porvtan Sctexce Moxruty when writing to advertisers. POPULAR SCIENCE 


Get this Handy OMIAAITE eo MONTHLY 
FOR SICKNESS 
ner Se \ Mi tomes AND ACCIDENTS 


— 
ro “4 Quickly, Easily! 
Ot 


Ohms Law Calculato 


Plus Hospital Benefits-Pays Up 
To $1000 If Killed! 


Sood ‘oui a0s baste se sce caosat We have just issued a NEW sickness— 
accident—hospital policy that costs as lit- 
OHMITE MFG. CO, 4944 Flurnay St, teanSoacer! 

It pays up to $100 a month for disability 
from sickness or accident—and hospital 
benefits in addition! 

It pays your beneficiary up to $1,000 if 
you are killed. 

‘And most important—It covers ALL ac- 
cidents from the very first day... ALL 
sickness from the very first day, except 
those specifically excluded in the policy. 
No waiting period of 7 or 14 days, as 80 
many policies require. 

It has other benefits—you will see them 
all for yourself when you send for a regular 
policy on FREE inspection without obli- 
gation. You can judge this important value 
for yourself! 

Postal now is offering this protection, if 
desired, on a monthly payment plan of only 

aN feist | $1.00 a month—or on quarterly, semi-an- 

nual or annual payments. 
HI BUT SEND NO MONEY, Write for poli- 
GH BLOOD PRESSUR cy on free inspection. No agents will call 

5 —no medical examination. 

Don’t delay—write today! Send full 
name, address, age, occupation, and name 
ci wn depenaable | of beneficiary to Postal Life & Casualty In- 
Book totay tube. surance Company, 468 Postal Life Build- 
BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. | ing, Kansas City, Mo. 


pc wii ame 
one Ad question. you» 
4 wor otk 


is mE AYe ape eee 
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ry FINISH THE 
JOB RIGHT 


Like setting the last rivet as 
the plane comes off the pro- 
duction line—burring, fin- 
ishing and polishing to mi- 
nute specifications mean the 
job is right. 


nl RADIO TUNER 
Only $1.00 Postpaid 


Famous since their introduction 45 years, ago for 1. Acrial 
quality ‘and tong lie, There is a “Just Fight” Chicago Eliminator 
jounted Wheel for every operation. 2. Antenna Tuner 


3. Wave Trap 


these smaller sizes, enabling us to give the most potent 
service to the war program. 


FREE Catalog, shows actual sizes | 
and colors of largest line of Mount- 
ed Wheels made, 
CHICAGO WHEEL & MFG. CO. | 
pdquaries for Monsied Wheels 
115 &. Aberdeen Ste, Chien | 


i. EARN MONE PAINTING 


ueteerees || YOUNES seve 
s tailed uldance for you | Hl 
a geo! CHEMICAL KITS 


121! Monument Circle, Room 263, Indianapolis, ind. 
‘send me free book and outline of lessons. 


Many small parts ean be formed with~ 
Males, te duplicated accuracy of 
for the famous ““Gray Hair Vitamin" when you can buy 
Too—10 ‘mg. tablets of genuine Calcium Pantothenate— 
fame as used In National tests—-by ‘mall for $1.05. SEND 
$0 MON! ‘send name and address. on te 
ip 10010 mg. tablets CO. 5 
plus few cents postage. If not completely satisfied with 
Quality “return package, within ten days’ for immediate 
Fefund of your money. Address 
Liles Products Ce., 2017 5. Michigan, Dept. 163, Chicago 


FREE! HOW TO MODERNIZE 
WITH LOW COST POWER TOOLS 
se ae > a, 


IN MEG. CO. wit 25% 
J WORLD'S LOWEST PRICED 
ADDING MACHINE “ssczssis 
uAsAE: ONLY $25° 


(clio SAWS» JOINTERS + LATHES » BAND SAWS 
WRITE FOR NEW 1943 COMPLETE CATALOG 
BOICE-CRANE CO. orrt TOLtDO, On10 


DEPT. 428, P, O. BOX 1118 CHICAGO, ILLINOIS 


Please mention Porutar Sctence when writing to advertisers. 


This one 


iia gna 


ed to make 


You are inv 


gas sa’ 
own ci 
up to 30% on gas and improve your car_perform- 
ance, the test will cost you nothing. Investigate this 
remarkable discovery that trims dollars off gasoline 
bills—gives you worthwhile gas  savings—more 
power—quicker starting—more miles on less gas. 


Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on the 
supercharge principle by automatically adding a 
charge of extra oxygen, drawn free from the outer 
air, nto the heart of the gas mixture. It is entirely 
automatic and allows the motor to “breathe” at the 
correct time, opening and closing automatically to 
save dollars’on gas costs. 


Proven By Test 
In addition to ishing new: mileage records on 
cars in all sections of the country, the Vacu-matic 
has proven itself on thousands of road tests and 
on dynamometer tests which duplicate road con- 
ditions and record accurate mileage and horse pow- 
er increases. 


Fits All Cars—Easy to Install 
Vacu-matic is constructed of six parts assembled 
and fused into one unit, adjusted and sealed at the 
factory. Nothing to regulate. Any motorist can in- 
stall in ten minutes. The free offer coupon wi 
bring all the facts. Mail it today! 


The Vacu-matic Co., Wauwatosa, Wis. 
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ing road test with the Vacu-mi 
with the absolute understanding that unless it proves to you that it will save y 


Sworn Proof of Gas Savings 


Get Yours FREE 


AGENTS fer ‘introaucing 


Vacu-matic offers a splendid opportunity for 
‘unusual sales and profits. Every car, truck, trace 
tor, and motorcycle owner a prospect. Valuable 
territories now being assigned. If you help us 
introduce it to a friend, you can obtain your own, 
free. ;Check and mail coupon today. 


SENS Pace Offer COUPO 


‘THE VACU-MATIC COMPANY 
7617-777 W. State St, Wauwatoea, Wis. 

Please send full particulars about VACU-MATIC, 
iso how I may obiain one for my own car FREE 
This does not obligate me in any way. 
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eat 


With eager hearts and nimble fingers, thou- 
sands of American women are working shoulder 
to shoulder with men in vital war lustries— 
replacing those who have left their machines to 
defend their country. And they are doing a fine 
job of filling men’s shoes, for they know that the 
battle of production must be won to keep their 
men at the front supplied with the guns, planes, 
tanks, bullets, and thousands of other things an 
army must have to be victorious. 

‘Women learn to operate South Bend Lathes 
in a surprisingly short time. Not that just any 
girl can become an expert machinist or toolmaker 
over night. But on certain classes of work— 
the kind of work you would expect a beginner 
to do—women are highly successful. 


Quick to appreciate quality, women like South 
Bend Lathes, They like the fully 


go enclosed design—the smooth op- 


Bend Lathe 
are typical of 
men who 


war p 


their part to 


eration of conveniently placed controls and the 
dependable precision that enables them to turn 

mn. And, most of all, they 
operation which reduces 
fatigue to a minimum and seemingly shortens 
the work-day by hours. 

South Bend Engine Lathes and Toolroom 
Lathes are made in four sizes, 9” to 16” swings, 
South Bend Turret Lathes are available in three 
sizes. Write for information. 


TRAINING HELPS 


South Bend training helps 
—books, sound films, 
wall charts, and bulletins 
‘on the care and operation. 
‘of a lathe—are available 
for training new opers- 
tors. Write for a copy of 
Bulletin No. 


/ SOUTH BEND LATHE WORKS 


SOUTH BEND, INDIANA 
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LATHE BUILDERS FOR 36 YEARS 


« 
POPULAR SCIENCE 


© Necessity for Air-Raid 
Wardens and Spotters; a 
Valuable Handbook for Every- 
ne Interested in Aviation! 


IERE'S the brand-new Fourth Issue of the AIRCRAFT 
FT SpoTTERS’ GUIDE, packed with up-to-date informa. 
tion on the latest types of planes now being used in the war. 
Bigger, heavier-load American and English bombers! Faster 
ighters and pursuit planes, both Allied and Axis types! New 
ypes of gliders, autogiros, lighter-than-air craft! Just the infor 
nation you need to be prepared in today’s emergency. If you 
re an air-raid warden, “spotter,” or other civilian voluntes 
rou will want to become thoroughly familiar with these new 
st types of aircraft. And in any case you should have this 
tnowledge as a guide to correct action in case trouble comes. 

This new Fourth Edition of THE AIRCRAFT GUIDE is 
iew from cover to cover. It is edited by Harold E. Hartney, 
aieut. Colonel (inactive) Army of the U.S., formerly Chief 
f Training, U.S. Air Corps. It includes the latest available 
Army and Navy information. 


hows All Recognizable Characteristics 


This valuable 96-page book describes 
nd illustrates 15 new type British war 
13 German planes, 9. Japanese 
50 American planes, 9 Ttalian 
Branch planes, "6. Russian 
and 2'Spanish planes. Not only 
re" you shown exact, authoritative 
Rotogtaphs of all. these aircraft, but 
ou are given specifications, markings, 
fd other Information to aaaist you in 
ositive identification. either "when 
fewed. in the air or on the ground. 
ithouette views show each plane from 
bree. different’ angles, A quick-reter- 
ace index is included. 
THE AIRCRAFT SPOTTERS’ 
UIDE is ina convenient. handbook 
ze, measuring S14 by 9 inches, with 
duped comers, If can easily be car. 
td in coat pocket or supply bax. It 
So. belongs on the desk of “every 
arden post, every civilian training 
fadquarters, every school warden, and 


HIS book will be on ov. 

thoritotive, up-to-date 
guide for everyone inter- 
ested in aviation, whether as o 
hobby or @ study, os @ port or 
full-time career. Perhaps you 
like to build model plones. Per- 
hops you ore looking forward 
to the coming opportunities in 
the airplane industry, os @ me- 
chanic, flyer, maintenance man. 
Perhaps you are now employed 
in aircraft production, or want 
to qualify for military aviation— 
this Guide will provide you with 
many helpful ideas end much 
up-to-date and useful informe: 
tion. 


Cut out ORDER FORM and SHI 
LABEL at the right. Fill in ¢ 
(preferably print) your name and 
ON EACH,” On the ORDER FO! 
will see a Handy Coin Holder. Sim 
open the perforated lines in the cd 
the circle and slip a quarter under «| 
thus formed. Then on the SHIPPT 
BEL affix a 3 cent stamp in the spi 
vided. Fold as directed, place form 
velope and mail at once! National 4 

37 West 47th 


11's THE NEW Curtiss " Hell-diver 
ed co carry a bigger bom! 
dive-bomber 
‘At the controls in thi 
(above) is Barton T. Hulse, who 
learned his flyingin the 
the Navy man's favorite—Camel. 


smokes 


pee ‘can meet the most exacting lab- 
‘oratory tests on the ground, but the 
final proving ground of an airplane is 
in the air...when you fly it. 

Ir's the same with cigarettes. The final 
test of any brand is in the smoking. 

Test pilot "Red" Hulse (right) could 
tell you convincing things about Camels 
and their remarkable freedom from irri- 
tating qualities, but your own throat 
and taste...your "T-Zone”...can tell you 
even more convincingly. 


ry . . 

There’s just one cigarette 

for me_-CAMEL_they suit my 
throat and my taste to aT’ ” 

Says 

oe AE orem 
VETERAN NAVY FiGI OT AND CHIEF TEST 
PILOT OF THE NAVY'S. 


NEW CURTISS 
DIVE-BOMBER 


—where cigarettes 
are judged 


Taste and Throat—is 
i 


